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Deep in that valley, the multitudes dwell in dark 
ness. But a few have the courage and character to 
proclaim 

* We want sunlight 1 We re going up the hilts — 
to the high peaks where the sun of success shines 
bnght! 

* We’ve learned what it takes to ascend the hills 
. , training t Training to do some one thing well! 

Training to win a greater share of the good things 
life offers 1 We re going to get that training! ' 


At this very moment, tens of thousands of ambi- 
tious men are enrolled with the International Cor- 
respondence Schools— getting the sound, practical 
training they need to succeed They study texts 
so authoritative and up-to-date that scores of col- 
leges have adopted them! They know that thou 
sands of today s business leaders are former ICS 
students! They’ve set out to climb high! 

Where will YOU be— when they’ve reached the 
peaks? Mail this coupon today! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 




CONTENTS [Con* nued] 


Chemical Kills Paint Smell 24 

One Coat Washable Paint 26 

Ball Bearing Faucet Washer 26 

HOBBIES 

Ornaments from Avocado Seeds 89 

Tiny Museum Holds Rare Curios 90 

Kit for Toothpick Engineers 91 

Revives Horsehair Weaving Art 91 

Composer Collects Music Boxes 92 

HOME AND FARM 
Set Aids Home Decorators 119 

Machine Sews On Buttons Quickly 119 
Pads Keep Doga Coats Clean 119 

Cutter for Vegetables 120 

Ornamental Weather Forecaster 120 

Picture Frame Flower Vase 120 

Line Needs No Clothespins 120 

Clothes Tree Fastens to Wall 121 

Shaker Gives Salt or Pepper 121 

Hanger lor Bridge Table 121 

Versatile Chair Has Many Uses 121 

Plants Boarded at Hothouse Hotel 122 
Novel Process Keeps Milk Fresh 122 

Model Homes Built with Kits 122 

Horse Meat Worms Fool Frogs 123 
INVENTIONS 

Fountain Pens Get Chemical Baths 78 
Hot Air Cabinet Dries Fire Hose 78 

Oil Heater and Stove Combined 78 

Flame Thrower Curbs Forest Fire 79 

Addressing Machine for Home 79 

Plane Motor Has Few Parts 80 

Beach Sunbonnet Is Collapsible 80 

Novel Clarinet Is Transparent 81 

Electric Stop W atch Easy To Pead 81 
Sponge Rubber Build ng Set _ 81 

Trucks Aid W ar on Mosquitoes _ 83 

Charts Make Midget Planetarium^ 84 

Refrigerator for Airplane Rivets 84 

« LABORATORY NEWS 

Model Shows Tooth Formation 103 

How Plant Doctors Protect Crops 104 

Scientists Run Mouse Trap Line 106 

Rubber Film preserves Specimens 107 

A Rays Spot Decayed Poles 107 

MILITARY 

Tank Fnglnes Pepalred In Field 93 

Fast Patrol Boat Joins Navv _ 93 

Coast Guard Patrjlj bea La^ea 98 

_ lias Flee trie Ears 102 

""US Gets New Antiaircraft Gun 102 


ODDITIES 

Spade with Two Handles 115 

Prehistoric Sun Spots Traced 115 

Coal Mined from River Bed 118 

Rotary Tables Speed Production _ 118 

PHOTOGRAPHY 

Enlarger Fits Traveling Case 111 

Sensitizer Comes In Capsules 111 

Projector and Viewer in One 111 

Ferrotypmg Tinted Photographs 112 

Meter Shows Negative Density 112 

Compact Developing Tank 112 

Improved Photoflood Bulbs 113 

Pilot Beam Trains Flash Gun 113 

Adapters for Midget Bulbs 113 

Remote Control Studio Camera 114 

Adapter Ejects Used Flash Bulbs 114 

New Enlarging Paper Envelope 114 

SPORTS 

863 Floodlights Shine on Diamond 56 

Novel Controls for Fishing Boat 65 

Motor Unit for Bicycles 65 

Trap on Gun Hurls Clay Targets 66 

YOU 

Toy Balloons Aid Opera Singer 85 

Vibrating Brush Massages Scalp 85 

Handy New Desk Cover 85 

Sun Glasses Regulate Light 86 

Musical Pitch Is Broadcast 86 

Paddles Provide Cool Massage 86 

Jewelry of Gold Plated Glass 87 

Safety Razor Trims Corns 87 

Cigarette Case Tallies Handouts 87 

CAMERA HINTS 

Stopping Action with a Camera 182 

Scoop Gets into Small Bottles . 184 

Cork Keeps Dust from Film Tank 184 

Metronome Times Print Exposures 184 

Wet Pnnts Trimmed with Knife 185 

Finger Cots Protect Your Film 185 

Wire Stiffens Lamp Gooseneck 214 

Film Slides Readily into Reel 214 

Christmas Tree Bulbs for Darkroom 214 

Dodging Mask Aids Enlarging 215 

Filing Negatives w ith Data Cards 216 

Tray Catches Spilled Developer 216 

C R AFTWOlllt 

Plastic Marine Luncheon Set 172 

Leather Covered Stationery Box 173 

Two Bowls Form Fruit Holder 173 

Table Holder for Paper Napkins 174 

(C tttinued on % 1 


In Tins Issue — Herdreds of Fascmatmg Articles Tell the Latest News of 
tabon,, ory D, scov.no, , Scenic T unsphs and Aeiaz.ag New ln,ee lm „ s 


L4 F SCIENCE 






The Voice 

with 

a Smile 


“Wc hold sa>s a well known 
writer that the \oiing hdies of 
the \merican long distance tele 
phone wires make up what is 
probabl) the most efficient public 
seruce crew in the world The) 
ha\e profound patience and that 
capactt) for taking pains that 
some one once said is all that 
genius amounts to 
1 We once called a fellow at a 
hotel in Philadelphia hut he had 
just departed on an automobile 
trip in a westerl) direction A few 
da> s later the long distance oper- 
ator caught up w ith him in a little 
town in Missouri and he was the 
most surprised man in all but one 
of the States of the Union The 
exception was New \ ork We 
were the most surprised there 
To this da> we ha\e no idea how 
the operator did it ” 
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Fa r and the Golden Gate International 
Exposition San Francisco 
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metal surfaces, protect* rings 
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Plan Your Future 

Choose Your Field NOW For Success 

■Will you ma«ter fate or will fate master you’ Thats a question deserving 
5 our hone<t answer nghtnou’ Actually it is largely up to you 'i ou can do 
with Life almost what you will LaSalle wall help you establish yourself for 
real success by providing you with the comprehensive specialized training 
for which it is so famous. Choose your field now’ Check the coupon 
below for the free booklet you want us to send you. It can be your first step 
toward assured success. 


Opportunities in 

Traffic Management 

The f eld of Traffic Management oflers real opportunity 
only to the man who knows Spare time study and the 
wi 1 to succeed hive pushed scores of Traffic employees 
up the ladder to financial success Many LaSallc-tramed 
traffic managers — both in the ra lroad and industrial 
field — now command salaries of S3 00000 to $a 00000 
a year — and better Investigate Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance 

Law for Business Success 

And it isnt necessary to practice law to get th s 
Success In fact probably most of the men who study 
law today have no idea of taking the bar exam nation 
or becoming lawyers — they want law training to give 
them mastery of men and s tuations in business You 
know that — 

(1) the man with legal training is a leader— not 
a follower 

(2) legal training keens your mind— clears away 
the problems that stump the ordinary fellow 
and makes you master instead of man 

(3) knowledge of law simplifies the compl cat ons 

of executive work. , 

(4) Many top executive places are filleci by men 
who have stud ed law 

No matter whether you are in a b g corporation or a 
small bus ness — n a great city or a little town — a 
pract cal knowledge oflaw cannot fa 1 to be of real and 
vital help to you in mak ng a more successful career 

In every state in the union you 11 find law trained 
men who came up through LaSalle. What others have 
done, you can do 

And LaSalle offers either a full law course lead ng to 
Z.L B or a shorter bus ness law tra ning— ■ whichever 
you prefer All text material includ ng valuable 14 
volume Law L brary Training comprises the most 
effective features of modern law instruction 

Executive Training 

Executives who are efficient managers command re 
sponsible pos t ons and good incomes And the reed for 


tra ned executives is growing rap dly We train you 
thoroughly at home in your spare time for every type of 
executive work — teach you the principles and practices 
used by our most successful bus ness leaders and help 
you develop your management capacity — by a training 
built with the aid of outstanding executives. 

Become an 
Expert Accountant 
The Profession That Pays 

The demand for sk lied accountants— men who really 
know the r business — is increasing rapidly New state 
and federal legislation requ res much more and more 
efficient accounting from bus ness— big and small Cor 
porations arc in constant need of expert counsel in mat 
ters relating to Aud ting Cost Accounting Bus ness 
Law Organization Management Finance Men who 
prove their qual f cations in th s important branch of 
business are rap dly promoted to respons ble executive 
positions — ’given an opportunity to earn real salaries. 
The range is from S'* 000 00 to 510 000 00 a j ear— even 
to higher income figures 

Under the LaSalle Problem Method you can at home 
acqu re a thoro understanding of Higher Accountancy 
master its fundamental principles become expert in the 
pract cal application of these principles — this w thout 
los ng an hour of w ork or a dollar of pay 

Your training w II be under the d red supervision of 
a staff of legal orgamzat on and management special- 
ists business efficiency engineers and Certified Public 
Accountants 

Preliminary knowledge of bookkeeping is unnecessary 
We train you from the ground up or from where you 
now are, according to your individual needs 

Mr. Salesman: What’s Wrong? 

Why aren t you making more safes — more money 7 Is it 
you — or your proposit on 1 * Check up first on yourself 
Other men — no better than you — have found the r 
earn ngs jump and stay up when they trained with 
LaSalle Literally thousands of men — many of them 
years at the game — have increased their safes volume 
and earn ngs through home study with LaSalle guid 
ance Sound — practical — usable — nght from field ex 
penence Train for top notch production with LaSalle. 






holder that will shout out loud when I pick 
It up whether it is empty or loaded and un 
exposed or loaded and exposed What to do 
— T U Columbus Ohio 


myself wondering just what would happen If 
a second bullet came along before the crown 
was pulled back to the brim of the hat by 
the coil springs — M L 52 Taneytown Md 


V/mging Pop Boffles at the Ump 
Teaches Us Something 

On TtRMNO to page 87 of the August t3sue 
I was amused by the picture of a soldier from 
some European army testing an antitank 
bomb consisting of a pop bottle filled with 
an inflammable liquid Maybe It Isn t very 
polite to laugh at 
others but I got a 
good laugh at the pose 
the soldier Is striking 
as he throws (’) the 
bomb Left hand on 
hip he has jU3t let fly 
with the bomb by a 
sideward flick — just 
that— of his right arm 
Any American boy be 
tween six and sixty 
who threw anything 
with that technique 
would be laughed off 
the sand lot and any baseball fan between 
Brooklyn and Podunk Center who couldnt 
wing a pop bottle w th more finesse at an 
umpire wouldn t even be allowed In the 
bleachers— E S B St Louis Mo 



Jnsomma Is No Problem 
— in the Classroom 1 



Turns s nothing new 
under th* sun In your 
August issue you tell 
about a college course 
given at Columbia 
University Which 
makes students sleep 
soundly That s old 
stufl We have pro- 
fessors at my college 
who have been doing 
that for twenty or 
thirtyyears — and with 
out trying — E M J 
New York City 


First Bullet, OK, 

Second Bullet, Ixnay 1 

Jt«T received July issue of PSM today 
and am enjoying It very much I always read 
H from cover to cover Particularly Inter- 
esting Is the Gus Wilson Model Garage story 
Our Readers Say and With the Inventors 
One thing amuses me this month in the lat 
ter It is the military helmet designed by 
Percy L. Crosby that is supposed to bounce 
bullets aside After looking It over I found 
fContlRHerf 


Don't Smash Any Umbrellas 
Figuring This One Out 
Tub trouble with 77 S s little algebra prob 
lem proving by algebraically correct steps 
that 1 is equal to 2 lies in the fact that the 
factor (1 — x) on each 



ribs are straight even when they open They 
are opened so that each rib makes an angle 
of 15’ 13 with the center stick Find the 
angle any rib makes with one next to it and 
I hope It doesn t rain before you get a new 
umbrella— P M D Columbus Ohio 


He'd Like To Read a Story on 
Nonfraudulent Spiritualists 

Some time ago” you published an article in 
your magazine exposing the methods em 
ployed by fraudulent 
spiritualists I should 
like to see another ar 
tide covering phenom 
ena which have not 
been proved fraudu 
lent and possible sclen 
tifle explanations This 
would prove very In 
terestlng as would an 
article on present-day 
findings In the realm 
of mental telepathy 
Incidentally your new 
arrangement makes 
thtngs of interest much easier to find In my 
opinion— W S P Corry Pa 

That Article on Future Cars Is 
Still Hitting on All Cylinders 

Mr mohmno paper recently summarized a 
talk made by David Beecroft a. past presi 
on page 1\) 
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dent of the Society of Automotive Engineers 
at a meeting of that organization at White 
Sulphur Springs W Va I note that he 
points out that the future will bring cars of 
entirely different basic design from those of 
today as did your article in the June issue 
New Patents Forecast the 1942 Car They 
will have engines in the rear said Beecroft 
as did your article And he declared that 
they will have a superstructure integral with 
the chassis as did jour article Both the 
speaker and your article pointed to evolu 
tlonary trends in car design and predicted 
what the future car would he like 11 the 
trends continued I would like very much 
to have heard Beecroft s talk as I am In 
tensely interested in the subject At the 
same time I doubt if I would have enjoyed it 
any more than I did jour article In telling 
what cars of the future will be like the 
author of your article did a splendid job bas- 
ing his predictions on sound reasoning Good 
stuff Let s have more like it — F U New 
York City 

The Ice Age Was a Myth, 

Declares This Reader 

Replying to B L.C Trumansburg N Y 
in regard to the Ice Age will say that the 
Ice Age is only a myth It not why do we 
find the skeletons of animals also the bodies 
of perfectly preserved mastodons and other 



There's No Use Trying It, 

B yen jn Modern Warfare 
Yol* recent article on coast-defense guns 
reminds me of a rather priceless comment 
once made b> Admiral William D Leahy 
then Chief of Naval Operations U *5 N be- 
fore a Congressional committee Here is the 
ofcial record of the testimony Senator 
Cerrj It 13 an old established naval policy 
is It not that >ou cahnot attack successfully 
land forti'*cations with even capital ships If 


these land fortifications are modern and In 
proper condition"’ Admiral Leahy I think 
it would require a very dire necessity to in 
duce any naval commander to take his fleet 
under the fire of modern shore batteries 
Senator Gerry Because the advantage is en 
tirely with the shore battery Is it not’ 
Admiral Leahy The shore battery has one 
very decided advantage It doe3 not sink 
when it gets hit with a shell I think that 
rates the Admiral as something of a wit — 
B T Newark N J 

Father Burned His Fingers 
When He Bought That One 1 

The curious self-destructive pepper shak 
er that A. D N of Vancouver B C writes 
about reminds me of what happened once 
when I was a small boy before electric 
lights In those days 

a good lamp chimney the - CTQOD OLD 
was an important mat DAYS " 
ter Father bought one 
that was supposed to 
be shock and heat 
proof To show it 
could take It the deal 
er threw it over his 
head and it fell to the 
floor without breaking 
We used it for several 
weeks when one night 
as usual Father blew 
out the light and went 
to bed After the chimney had time to get 
thoroughly cooled we all heard a loud ex 
plosion similar to a pistol shot We found 
the lamp chimney blown into hundreds of 
tiny pieces and scattered all over the room 
Maybe some reliable glas3 factory can ex 
plain it At the time we found no one who 
could— A. H B Los Angeles Calif 

And the People of Florida Might 
Like To Keep Their Gulf Stream 

H I C s idea about pumping Gulf Stream 
water to the antarctic is a pretty Impractical 
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Somewhere trt the Ocean of Opportunity, 
there’s a Sargasso sea of lost ships 
They were launched with laughter and 
hope, and the expectation of rich cargoes. 

/ But they never came m. Sometime dunng 
their voyage, the winds of Ambition died 
down . , . and they drifted, canvas in tatters 
and hulls rotting 

Where’s yout ship' 5 s 


One hundred thousand ambitious, deter- 
mined men arc enrolled today with the 
International Correspondence Schools. 

They’ve plotted their own courses. Their 
hands are firm st the helm of their own des- 
tinies They know that hope isn’t enough . . . 

And they’re getting the sound, practical 
training that will help them to succeedl 
Here's the coupon they mailed ! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7697-J, SCRANTON, PENNA. 

Without cost or obligation, please send me a copy of jour booklet, “Who Wins and ^ 
\Vh>,” and full particulars about the course before which I have marked X 




BS=J= 


aniral ? Bgwrlna 


UC *0,1 M*pD ' 
A knew— nn* 


!, »l Horlf Oil It, SmIioq lo^maQ 

BUSINESS COURSES 

Q Fir,t Y*»r Collet, 
iratory- O ForamaoabtD 

j t 8 ii , 'h C s,w-,! 0 r 

Q L-lCncc DWv 

DOMESTIC SCIENCE COURSES 

E«le**u>B*l Dcu* m *b DC *ad go c. 


Q Tc* Roam *d 4 C- (,f r 


- Stele 


„ Present Fotitu 
1 8 , 71 Sinonrap Ltm'ljt*" ty ° 


SEPTEMBER, 13', 0 


Please mention Popular Science MontiilV v.ht 




15 


With the Inventors 


W HAT are the greatest American In 
venttons 1 ' A committee of seventy 
five scientists and industrial leaders recent 
ly examined eighty outstanding American 
inventions and 
selected nineteen 
for the roll of 
honor Try making 
your own list be 
fore you read the 
roster that follow s 
Eli Whitneys cot 
ton gin Robert 
Fulton s steam- 
boat Cyrus Hall 
McCormicks reap 
er Samuel F B 
Morses telegraph 
Charles Goodyear s 
rubber vulcaniza 
tlon process Elias 
Howe s sew ing ma 
chine Christopher L Sboles s typewriter 
George Westinghouse s air brake Alexander 
Graham Bell s telephone Thomas A Edl 
sons phonograph incandescent lamp and 
motion picture projector Nikola Tesla s in 
ductlon motor Charles M Hall s aluminum 
process Ottmar Mergenthaler s linotype 
machine Wilbur and Orville Wrights air 
plane Lee De Forest s three electrode 
vacuum tube Leo Baekeland s synthetic 
plastics and William M Burton s oil crack 
ing process And 
suppose you had to 
select the three 
greatest inventions 
from this list of 
nineteen — send a 
note and let us 
know which trio 
you would choose 
For protection 
against the rav 
ages of dust 
Storms hurricanes 
tornadoes and 
bombs dropped 
from the skies 
Andre D Amlco of 
Rochester N Y 
suggests homes 
that can be made 
to disappear into the ground Built over a 
pit dug in the earth the two story structures 
are lowered into the hole by means of a 
hydraulically operated plunger so that their 
(Continued 




reenforced metal roofs are flush with the 
ground level Movable bolts attached to the 
houses rest on a ground level ledge to sup 
port the structures 
when in their nor 
mal raised posi 
tions Hardia 
A SINGLE WEFK 
passes without the 
issuance of at least 
one patent for some 
new kind of a coat 
or garment hanger 
IF A DRIVING 
rainstorm comes 
up during the 
night you 11 find 
your windows will 
close automatically 
If they are equipped 
with a device 
Worked out by 
Peter Pusak of 
Eddystone Pa Wires attached to the win 
dow sash are fastened to a spring operated 
roller mounted on the sill When the window 
is open a strip of special paper holds the 
roller against the action of its spring but 
when rain or fire causes the paper strip to 
break the roller is free to draw the open 
window dowm to a closed position What 
are believed to have been the first patents 
ever issued In the world were granted by 
the ancient Greeks to their chefs to en 
courage the invention of new palate tickling 
food concoctions V\ onder who got the first 
patent on hash Witiioit Chancing or 
removing any telephone parts an. attach 
ment developed by George I Dormont of 




provides luminous 
numerals to make it easy to dial n imbers in 
the dark or in phones locate 1 in badly 
lighted corners or booths Made of metal 
plastic or heavy paper in a dark color the 
attachment consists of a flat r ng that fits in 
on page is) 
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MAIL COUPON NOW 
TO CLARENCE A.O'BRIEH 

^Before U. 5. Patent Office ^ 


Oorente A O'Brien, Adorn* Building, Dept , OJ2, Wmhtngton, 0, C. 
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DON'T roRCET THIS: 
littla id*a may hay a 
ble monfjf-inaVing 
possibilities! 



Business today is eager for practical, new 
manufacturing ideas Opportunity for men 
with inventive talent was never greater 
than it is right now If you have an idea 
for a new device — no matter how simple it 
may be — or for the improvement of an 
article now in use, find out AT ONCE how 
you can protect your rights to it and pro 
cecd to commercialize it These two ad 
visory boohs offered you without cost, may 
prove invaluable to you Send for them 

MKV. 



■■victor j. mm 

EVANS ErCo. 


MAIN OFFICE 570-K VICTOR El 


i WASHINGTON D 


Address 

City 


With the Inventors 

(Continued from pays 16 ) 

place over the standard ring bearing letters 
and numerals The accessory duplicates the 
marking of the original but w ith some such 
luminous material as phosphorescent paint 
or a radium salt composition . . . The 
registration of commercial prints and 
labels has been transferred from the juris- 



diction of the Commissioner of Patents to 
that of the Register of Copyrights in the 
Library of Congress . - AN EASIER METHOD 
OF removing carbon from an automobile 
engine than the common practice of re- 
moving the cylinder head and scraping or 
burning carbon from the affected parts, is 
outlined In the specifications for an appa- 
ratus credited to George Hofele, of St 
Louis Mo Rollers turned by an electric 
motor drive the rear wheel of a car, and 
since the engine is left m gear, the pistons 
are set in motion A pump forces a special 
liquid through a tube Into a manifold which 
distributes the carbon dissolving fluid to all 
cylinders through 
spark plug and 
carburetor open- 
ings The exhaust 
manifold of the en- 
gine is blocked to 
prevent the liquid 
from being dis 
charged during the 
cleaning process 
. . Draw in cs in 
PUBLISHED PATENTS 
for new plants ap- 
pear in full color 
. . Vtb SSSK.N.S, 

type of permanent 
attachment is 
needed to hold in 
place novel brack 
ets designed by James H York of Cin- 
cinnati Ohio to support both a window 
shade and curtains Made of metal the 
brackets are provided with separate notched 
(Continued on pane to) 
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Hints for Home Owners 


Window! tlids on iteel guide! 01 ihown be- 
low In the photograph of the left one of 
the frames it being lifted out for washing 


Windows Slide Horizontally 
and Are Easy To Take Out 


Sliding windows that resemble easement closed but one pulls Inward and slides past 


types when closed and require i 


the other to afford a single large opening 


weights or hinges are now on the market Sliding both sashes forms an opening at 
Each sash slides horizontally on polished either side of the units which may easily 
steel glides guided by a head and sill track be removed for cleaning or installation of 
Both sashes he in the same plane when double glazing for winter use 

Metal Edging Makes Neat Lawns 

To help give a neat appearance to driveways walks 
flower borders and other features of a lawn, easily in- 
stalled metal edging Is now available Made either of 
zinc alloy or galvanized steel the material comes in 
interlocking strips that are driven Into the ground and 
supported by metal reenforcing stakes 


Holder Locks Door 
at V arious Angles 

Doors may be held firmly in 
place at various angles by a 
new holder designed to be 
mounted on the door at the 
hinge Made of steel plated 
with brass the device will hold 
a door steady at five different 
angles under ordinary condi- 
tions, even when windows are 
open and a breeze Is blowing 
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■ Training is import ant—whether you wish to be 
' tops" m skating or an expert in the Diesel field It takes a lot of 
"know how" to repair, service, adjust and maintain modem 
Diesel Engines— and they are being produced m greater tium 
bers and varieties each year Training is the shortcut to practi- 
cal experience Each year brings more and more activtty in 
Diesel — but have you thought of yourself in connection with 
this great industry? 

Send coupon for your free copy of "March of Diesel ' and find 
out about it Find out about Hemphill Diesel training No mat- 
ter where you live or what you are doing you can start your 
training now, at home — and take your shop work later Day or 
night resident school courses, also Investigate — mail coupon 
today. No obligation 

HEMPHILL DIESEL SCHOOLS 


SIND COUPON TODAY! 


* Send coupon to the nearest 
Hemphill Diesel School 

N«-« York 31-32 Queens BWd. L I Ct* 

Chicago 2006 Larrabee Street 

Memphis 431 Monroe Avenue 

tos Angeles 20 12 San Fernando Rd 


HEMPHILL DIESEL SCHOOLS 
l Please send my free copy of March of Diesel ' booklet 
and information on Hemphill Diesel training 
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Do you want 

. . to go to College? 

. . or to enter a Profession? 

Opttm*&g Lmbalmlng Chiropody Lair JUnTic&w ecj 

. . or get an Office Position? 

To «ot annUiere. tou practically MTST tlntati Hlch School 

FIR^oUOan complete our^^PUOM Itlfti ocbicj CourM ] 

io™'t'inS'j 1 oii'hiira n Kioot»3uciiUoo j.ow n< » o2 todaTj | 

High School Course 

at Home _Man^nnish in 2 Yeorj 


T*n SKINS, Make Up FURS 



MAKES OIL I 

\ BURN Jastliki | 

ary cas! 


Hidden Screen Unrolls 
When Window Is Open 

■c— Tiirowrp the sash 

-< —^5 55*^* ( of a no\ el res ersible- 
H tjpe window m- 

I ii ~ vented by Jack 

]| ' jj Stangler, of New 

^ York Citj, and a 
• ■ 1 J *f[“ screen automatically 

j 1 ? appears in the open- 

I lJ ing Screening is 

T— 7T mounted on con- 

1 < * i cealed rollers and is 

bjHL | i Ji pulled into place bj 

the action of raising 
the bottom sash or 
J lowering the top Bj 
r "i this means, screen 

mg does not cut 
down light entering 

mi the window when it 

is closed. The sash 
Screen, com. into place can be made of 
as windows are opened metal Wood, orplas 
tics. 

Paint Brushes Cleaned 
by Dipping in Solvent 

Paint erl sues are easilj cleaned after 
use, without soaking in water or oils, by 
dipping them in a new solvent that quickly 
dissolves the paint on the bnstles, and emul 
slfies it so that the pigments and oils can 
be rinsed aw ay instantly under a water tap 
The solvent is said to have no harmful ef- 
fect on bristles 

Smell Killer for Point 

NO I N pleasant and annoying odor of 
paint will ding to rooms recently painted If 
a small amount of a new chemical com- 
pound is added to the paint before use 
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Our Built-In Index . . . 


POPULAR SCIENCE Monthly, always easy to read, 
now comes to you m an easier-to use form The hundreds of up to the minute 
articles we publish each month noware grouped according to their subject mat- 
ter and special titles at the bottom of every page provide a ready-reference 
index to the material that interests you most It was for your convenience that 
this change was made If you like it, please let us know 

RAYMOND J BROWN , Editor 
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AUTOMOBILES .... 124 
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maritime commerce workers will break 
ground for a monster third set of locks — a 
project whose J277 000 000 cost equals more 
than half that of the present canal' 

The giant engineering scheme calls for 
conversion of the present two-lane canal 
across the Isthmus into a three lane canal. 


they will assure the TI S Fleet of unob- 
structed passage between the oceans in 
cases of emergency Canal authorities long 
have been Jittery over the possibility of 
sabotage or direct attack on the present 
locks A vessel might be blown up or time 


To do this three sets of oversize single bombs mfght be dropped In a lock chamber 
chamber locks will be built parallel to the or the locks might be bombed by raiding 
present twin chamber locks but at some dis- planes If a heavy explosion or a lucky hit 


tance from them There will be no need to from the air happened to destroy two side- 
dig a whole new canal since the Big Ditch by side lock chambers at once the entire 


itseU will easily carry the traffic. Canal would be put out of commission. 

Why the new locks ’ First and foremost Therefore for many months a force of sev 
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When this nation-wide training / <t II - VX W J ' -K . 

effort was started last fall, its pn- f II--- vC'^'T / ‘ «v 

mary objective was to accelerate „*A"/fX Xi’?! 

the already swift progress of cUil *19 K \ 

aviation in the United States by i jjjft - 1 • 

teaching large numbers of young A , f / 

men and w omen to handle their 

own airplanes safely in either V** TV/^ V 

pleasure or utility flying A second- \ J l i ^jEEy ^HP 

ary objective was the building up \ \ «- 

of a reserve of physically sound, \, v V a ; [I V rtV-\ 
partially trained pilots for possible / j * | * -X, 

service in the Army or Navy in the \ o "7- 

event of war \ ^nbH \ 

The swift and menacing march /fc. _ ' 

tiwJd rventv on the j>ast few '■Biff \ Si/" ’ 

months has brought about a re- J \ji_ /.Otaf a/' 

versal in the degree of importance placed ^ j B 3^ 

on these objectives Now most of the em- S. 

phasis is on the national-defense aspect of N 

the program, which has been greatly ex- 
panded. In the course of the coming year G.rf, gr » e | ig ,bl« too end many of them already 

the CAA courses will give ground and ha» B q g0 |ifled for their private p lots’ licenses 

primary flying training of 45 000 students 
m three intensive courses, each of which, 

instead of being spread ov er the school y ear, hat fly ers after six months of adv anced 

will be compressed into tour months In specialized training m service flying schools 

addition, the 9 000 1940 graduates — over \Vhen the project of providing wholesale 

ninety percent of them have indicated their fllffht instruction first was considered late 



desire to become military flyers — will be 


1 1933, an abnormally high percentage of 


given forty five hour advanced courses in student flyer accidents w as helping to make 
faster planes than those which are used for private flying, with a safety rate of only 


the primary trammg 


750,000 miles for each fatality, the most 


The Civil Aeronautics Authority, the ha zart j 0 us form of aviation But careful in- 
Government agency charged with the regu- ve^tigation indicated a method by which 
lation of civilian aviation has no direct Kiss production of pilots might be achieved 
connection with the armed services The with a high degree of safety It was found 
graduates of its flying courses are not com- th^t the students of flying schools which 
bat flyers, and have no military obligations had thorough ground courses and sound 
which are not shared by nonflyers of the flight courses suffered far fewer fatalities 
same age But the trammg they receive th^ did the graduates of schools whose in- 
is the equivalent of the flymg trammg given station standards were lower 
Army and Navy flymg candidates, and it Placing heavy emphasis on safety, C.A.A. 
wm enable many of them to qualify as com- ex per ts worked out a ground course which 

would teach students why and how 
, airplanes fly and a flight course 

"1 which would enable instructors to 

— — — — nip bad flymg habits m the bud In 

; the sprmg of 1939, with 5100,000 of 

i NationalYouth Administration funds, 

ffe , a test program was started in thir- 

^ ti vj 1 teen selected colleges Undergradu- 

v\ j ates en thhsiastically grabbed at the 

} chance to learn to fly — so enthusi- 


A campus flyer come» in for e land- 
ing The fl ght framing is given by 
plane operators at near by airports 


i 



as ti call' that at the Umversitv of Alabama 
there were 1200 applicants for the thirty 
places in the class. A total of 330 students 
with high physical qualifications were ac- 
cepted at the thirteen participating colleges. 
<11 of them reached the 'olo rtage and 317 
won private-pilot licenses. Their average 
firing time to the certificated stage was 
thirt' -eight hours and they flew a total of 


1 200 000 miles with onll 
Convinced bv this ev 
penence that the wa\ 
to increase the safel' 
of flight instruction was 
to raise the qualitv of 
the instruction the 
C A A- standardised its 
ground and flung 
courses and required all 
alnneD holding flight 
Instructor rating® to 
familiarize themselves 


fKe wo 1 ng of +K* 4a1 
tuHoe* of o plan* TK» 
lharoogh ground tro n eg 


igle fatalitj 


with the Impro' ed instruction methods and 
to pass an examination to proi e that they 
had done so. More than 4 000 instructors 
passed the test, assuring the Authority of 
plentt of hlgblv-qu alified teachers for jts 
training program. 

Congress passed a Civilian Pilot Training 
Act and provided S4 000 000 Tor the l'iS'MO 
courses. Undergraduate interest was so 
keen that colleges ranging from statelj in- 





covered Institutions to little city and Junior 
colleges offered the pilot training courses 
When school opened last September over 
9300 undergraduates who had passed the 
searching physical examinations given hy 
C A.A flight surgeons were accepted as 
students By dune they had logged 310 000 
dual and solo flying hours— almost 22 000 
000 miles — with very few mishaps and only 
one fatality That remarkable record is an 
improvement of 3 700 percent over the 
safety record for flight training for the 
whole country only a year ago' 

Under the terms of the Civilian 
Pilot Training Act at least five 
percent of those enrolled for the 
courses must he noncollege stu 
dents To provide instruction 
for these the C A A enlisted 
the co&peration of chambers of 
commerce university extension 


5om« schools kov« »bop» i le fke 
one below where tludtnii learn 
fo bu id and »er» ce o refeft by 
atlual pfnsi Ai ike t gkl a 
flyng coed ute* an injirumtni io 
gauge be gbi ol ibe 6elr>g 


sen Ices American Legion posts aeronauts 
cal associations and civic clubs in com-v 
rounities of every state The ground courses 
which are exactly the same as those offered 
in the colleges are open to anyone hut to 
be eligible for one of the teo flight scholar 
ships offered with each course the student 
must pass the same physical examination 
given the cot f Continued on page S19J 
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Helicopter Flown Successfully 

W HAT is claimed to be the first success pitch rotor blades the craft moved straight 
fully controlled vertical flight in a up from the ground for thirty feet circled 
heavier than air machine Has made recently the field and then settled vertically to the 
by Ivor Sikorsky prominent aeronautical ground Small rotor blades mounted on the 
engineer at Bridgeport Conn In his new bare fuselage of the craft act as elevators 
helicopter Powered by a seventy horse and rudder Sikorsky is shown at the con 
power engine and equipped w th variable trots of the helicopter in the photographs 
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Truck Serves as Plane-Engine Starter 


A truck makes a good airplane engine start- 
er when the regular one Is out of order, U S 
Naval Reserve flyers have discovered From 
the trucks bumper a cable leads to a. heavy 
leather mitten slipped over a propeller tip 
A tug from the truck spins the propeller and 
starts the engine 



All ««t to »p n the motor on o Naval Reierve plane Inset shows m tfen be ng placed on propeller 1 p 



Baptism Marks 
Graduation of 
Naval Flyers 

HE s learned to fly for 
the Navy — and now three 
bucketfuls of water sym- 
bolizing the Navy S do- 
main initiate this proud 
fledgling Into the ranks 
of hia fellow airmen at 
Floyd Bennett Field 
New York City Scarce 
ly less than an official 
decoration he will treas 
ure the picture of the 
traditional ducking that 
a friend is about to snap 
Sometimes instead of 
getting a shower a new 
pilot may receive the 
rare honor of being 
tossed off the pier The 
Navy budmen say there 
is little to choose be 
tween the soakings 
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BOW-AND-ARROW HUNTERS RIDE DESERT JALLOPIES 


B OUNCING over bowlders zooming up 
steep embankments plunging down 
, gullies two mechanical mountain 
goats created from automobile odds 
and ends carry Walt and Ken Wilhelm of 
Yermo Calif on daring exped tions In 
to the Mohave Desert Aboard these re 
markable vehicles called Lena and Prowler 
the two brothers chase jack rabbits rope 
coyotes hunt game with bows and arrovs 
explore remote corners of the desert search 
for fossils tra 1 outlaw s and rescue lost 
travelers 

They think nothing of starting Lena or 
Prowler across the desert leaping out and 
nding 1 ckety spl t over cactus and across 
the frequent washes on sle ghs or toboggans 
attached behind By slipping a U bolt over 



a spoke of the steering wheel either car 
can be directed in a straight line or a wide 
circle Sand banks and bowlders offer no 
obstacles to tbe huge tires Near Yermo 
I once watched Prowler roanng driverless 
around a circle nearly two miles wide Tbe 
car plunged down narrow gull es slithered 
through sand overrode needle pointed cac 
tus spines returning in ten minutes to our 

When the car approached both men fitted 
blunt arrow s to their bow s and as it passed 
Walt fired quickly at a large rice straw tar 
get slung behind the back seat As the 
broad head struck the bullseye the aUtomo 
b le motor stopped dead and the car coasted 
to a halt We never go out unless the dis 
connect switch is In working order Walt 
explained Once we 
_ were thrown out wh le 

By ring: over rocks and the 

'M H D FW car crjL shed into a nar 

, IN L/ c v» row can j on The thump 

g'O ONE of an arrow provides 
•. force enough to slap the 

A target against the pro 
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which Walt built not 
long- ago Driven by a 
gasoline motor and ec 
centric gear it jumps 
up and down in the 
brush exactly like its 
prototype So expert 
has their desert prac 
tice made them that 
last summer Ken set a 
new world s record for 
distance shooting He 
is the first man in all 
h story officially to send 
an arrow farther than 
half a mile 

For nearly twenty 
years the Wilhelms 
have been exploring the 
Mohave in various k nds of vehicles Grad 
ually they evolved their present cars You 
could buy the parts for either Lena or 
Prowler at a junk yard for J200 or so But 
you d work six months putting them togeth 
er It took the brothers exactly twenty four 
days merely to fasten the tires to the rims 
They started with huge twelve ply truck 
tires Boots countersunk and held firmly 
o\er blow-out holes by carriage bolts went 
in ahead of the tubes Using hydraulic jacks 
they struggled until they pushed the thick 
beads onto the narrow nms of twenty Inch 
wheels So tightly are the beads wedged 
that Hat3 never bother them The tire 
walls are very strong Walt explained 
"1116x11 carry us anywhere and by forcing 


the tires on narrow runs 
we anchored them so 
they can t turn and tear 
the valves out 
In each of the ma 
ch nes they installed 
two gear boxes giving 
them many speeds for 
ward and in reverse too 
Carrying only eight 
pounds of air In the tires 
they can push up a steep 
rocky hill with the en 
gine turning fifty revolu 
tions to one of the rear 
wheels or they can speed 
along the smooth high 
way at a two to one ratio The b g tires 
take up most of the shock in rough going 
You oughta see Ken when he s in a hurry 
Walt told me He II jump straight off an 
embankment going fast enough to land on 
his wheels 

Sometimes but not always Once Ken 
tried this stunt while chasing s coyote and 
straddled a hillock breaking the motor 
block In half After walking eleven miles 
for help he decided to amor plate the mo 
tor Now both Lena and Prowler are pro 
tected by a heavy sheet of boiler plate bolt 
ed against a cushion of wood beneath the 
pan of each engine 

Another time the W ihelms were grind 
Ing cross country in Nevada fifty miles 
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from the nearest crossroads when the 
welds holding a disk wheel to the flanges 
broke under the pounding vibration. 

Should they try to repair the damage or 
walk three days for help"' Walt took 
down their .30/06 rifle and shot three 
holes through the disk to form an ap 
proximate triangle Next he shot three 
boles in the flanges outlining a similar 
tnangle Finally they bolted the wheel 
back into place and drove slowly to a 
d stant mine Here using salt and fine 
sand as a flux, they brazed the metals 
tightly with the metal from used nfle 
shells 

On several occasions the adventurous 
pa r and their desert cars have been 
pressed into service by the local sheriff 
for hunting outlaws and on other oc 
casioQg they have headed into the Mo 
have on errands of mercy The most 
spectacular of these trips was a sixty 
mile Journey through snow and over two median e ol deer bounds a cron Ibe pi a ni real 

mountains carrying food to a dozen »♦ tally pro» d ng eicetlenf bow-and arrow prael ee 
starving miners As an aid to keeping m 

touch with each other when roaming Selecting two straws— one longer than the 
through desert wastes the brothers recently other they draw lots. The one *w inning 
added the latest pieces of equipment earned the draw takes over the wheel and dnves. 
by Lena and Prowler a pair of midget Climbing a steep mountain one morning 
short wave radio sets If either brother is they approached a sharp switchback Out 
m difficulties he can send out an SOS came the straws Ken won Before they 

with the assurance that the other machine got out of their fix it was sunset. Yet they 

will soon put in an appearance taking set out for more sport like it next day 
gullies and rocks in its stnde 



When the going gets really 
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T RA\ FLING In planes trains buses 
pm ate cars trucks and even on foot 
more than 10 000 eager men women 
and joungsters from all corners of the 
nation w ill head tow ard the shores of Lake 
Erie in mid August for the largest sporting 
e\ent in the vv orld The lure that draws this 
mjriad of bankers housewives G men 
clerks police shopkeepers and citizens 
from practlcallj ever, other walk of life is 
the annual National Rifle Matches spon 
«ored jointlj b> the U S Mar Department 
and the National Rifle Association 
In this mammoth gunpowder rodeo mil 
lions of rounds of ammunition will be fired 
from pistols 30 caliber rifles and small 
bore guns Police will school themselves in 
getting the jump on criminals Hundreds of 
beginners will learn how to shoot and how 
to handle guns safelj Marksmanship rec 
ords will be assaulted histone trophies won 
and national champions crowned And at 
the end of the three week bullet jubilee a 
new gr°up of straight shooting citizens w ill 
scatter to the r homes to add to the defen 
sue power ot the nation and to the world 
wide reputation of the Inited States as a 
countrv of crack shots 
The sho ting starts \ igust 18 at the 


Armj s Camp Perr> a few miles from the 
lake town of Fort Clinton Ohio Nowhere 
else ui the worll experts state Is there a 
rifle an 1 pistol range that can compare w ith 
it Here stretched out s le b> si le for tw o 
and a half miles are target ranges of ever} 
size from 1 000 jards for 30 cal be r rifle 
competition to twentj five jards for pistol 
events An l around the fringe of the ranges 
Is a far llung citj of tents to house the ex 
tensive \rm> personnel required to run the 
matches and also to accommolate practi 
cnll> all the contestants and visitors 
For the matches are open to anj citizen 
of the Lmte l States an 1 the Armj will put 
up an> A menc in v\ o vv mts to compete 
Tents beds an 1 bed ling are supplied With 
out charge while a mammoth cafeteria 
serves meals it lo v prices For the rifle or 
pistol fan w ho vv oul l like to bring his fam 
il> the Squaw Camp a part of the reser 
vation next to the bathing beach is set 
asi le Here a man and his wife can have a 
floore 1 «creene 1 tent vv ith electricit) for 
Si 50 a da> Bringing junior along adds 
just fifteen cents a da> to the tent cost 
And jou dont even have to own a gun 
for the Arm} will issue jou a 30 caliber 
rifle or a 41 caliber piste 1 an 1 furnish all 



A mi ond tV« womon 

0 If o of fa confeit 
ants Whole fom es 

1 le the g cup below 
attend the motehes — 
and they all shoot too 


the ammunition youll 
need for match firing 
If you ve never fired a 
rifle a competent Army 
instructor wilt show 
you how 

In addition to the van 
guard of individual cos 
testants the Perry meet 
will attract civilian nile 
and pistol teams from 
every state m the union 
plus teams represent 
ing the National Guard 
metropolitan pol ce 
forces the U S Army 
Coast Guard and l.a 
rine Corps the Customs 
Service the White 
House police G men 
and other state and Fed 
era! agencies Last year 
almost 5 000 persons 
competed firing a total 
of more than 3 000 000 

Step out on the range 
when the matches get 
under way and youll 
see a sight that youll 
never forget With the 
roar of service rifles In 
your ears you will gape 
at a two mile lne of fire 
Crack marksmen lying 
prone are battering 
bullseyes 1 000 yards 
away Down the 1 ne 
under the watchful eyes 
of sold ers and officers 
clulans are getting 
their first c lance at fir 
lng the n<*w Garand 
semiautomatic rifle re 
cently adopted by the 
Army 

Group by group all 
along the firing I ne 











the nations greatest shots together with 
the dubs and rank tyros are stand ng sit 
t ng kneeling and lying prone shooting 
rifles p stols and revolvers at various 
ranges in timed fire rap d fire and slow 
fire matches Playing a sharpshooter s sw ing 
tune bullets w h stle through the air and 
7ing into the targets or occasional 1} k ck 
up a spatter as they miss the target and 
plowr into the waters of Lake Fr e beyond 
the butts 

Stroll ng dow n back of the fir ng 1 ne or 


occurred in twenty one years of match fir 
Ing at Camp Perry 

Down at the left of the range you 11 w t 
ness one of the most Interesting phases of 
the Perry matches — the National Pol ce 
School w here representatives from pol ce 
departments in all sections of the country 
are schooled m the latest methods of pol ce 
science and sent back home as qualified In 
structors to their fellow' officers in the home 
forces Subjects studied in the full week 
course include disarming an attacker shoot 




Hogan s Alley a feafu e of the Pol ce School 
S Ihouctto target* controlled by lever* leen ot 
r ght appear in v» ndow» of the dummy bu Id ngs 


mg at rap dlt d sippemng targets using 
tear gas ini the Th mpson submit tune 
gun hind to hind fighting and the fun ii 
mentals of j jutsu 

Here at the Police School 13 the famous 
Hogan s AUev a curious group of bach 
less bu Iding t rents representing the dilip 
lutel frame structures lining one side of 
the mam street of Buckt »n Gulch Anz 
is t appeared in Bt means f a ser es 

of hand let ers an l attache 1 
cables silhouette figures 
are popped suddenl> rat 
the window or door open 
mgs of Bud Pe3gler s 
Pool Parlor or the W a 
hiawa Cafe wh le police 
try to drill them w ith pis 
tol bullets before they dis 
appear two seconds later 

Near by is a repl ca of 
the rear of an automobile 
Tra\ eling on an ot erhea 1 
trolley it speeds away as 
pol ce fire at it in attempts 
to blow a rear tire Sim 
liar in operation is a run 
mng man target which 
crosses the officers line of 
fire at an angle from left 
to right 

The talue of this police 
training is dramatically 
retealed by the experience 
of the Detroit Mich po 
lice who hate sent repre 
sentatlt es to the school 
for years tv hen they first 
started an average of four policemen lost 
their lites for etert criminal kiltel m De 
troit Today the at erage is one policeman 
to every eleven criminals 



BwpEAcr&r 

pool ^ ^ i m 
Brno 

PARLOR W< [H 

* ‘ 

■4 fee 




A hot gun baffle «n the Alley £ nee ibe faigtis appeal uneipect 
edly ond van sh n two seconds t foies good shoof ng fo h t one 


At the opposite end of the range from the 
Police School you run across hundreds of 
youngsters from eight to eighteen some of 
whom will shoot it out for the national jun 
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When th« lookout t ght* a lehool of fih he eon run the veiiel toward t by corf olt ofop the mait 

flVEnjan cab act both as pilot and lookout by means of long' rods with the steering 
aboard the fishing boat Santa Li cia of mechanism and engine below The pilot 
Santa Barbara Calif In the crow a nest of can thus steer his craft toward any school 
the vessel two control wheels are connected of fish he sights from his lookout 

. © Motor Conversion Unit for Bicycles 

W<* V_ . la .w.." 1 - J BiCtCLES can be con 

•7 r % * j y • verted into motorized 

r VlXi li /V \ Y 1 vehicles by means of 

A 'IZ’\ \ \f* easily installed units 

t^AV j l \ ,U5t introduced The 

i. V I t/ lf(\ ll cycle is removed and 

\V j*' — Jji vjlj replaced by the Unit 

C“ if I I ll pictured at the left 

| q ^Z. J If which includes an en 

M /r I /■ k^VyJ/- glne dn\e mechanism 

^ j small rear wheel and 

0De an< ^ a tiorse 

A i\ ) /vbt motor b cycle* The l yp e starter and drives 

"TjSiSh j | 4A i 'Lyt ■rjfQi Ivsqage compart the wheel at speeds up 

,^1 J^LT\jbBF' 22^ J Jl ** f ment 15 * e en obove to thirty miles an hour 

runnmg more than 100 
1 cy lit miles on one gallon of 

\ *4 1/ .<j'A].v, gasoline Power is transmitted to the rear 

*'*■ Ts,, . 'ft.YTj \ \N|B wheel by means of a specially designed 

*• — ’4X/| .( I dnve incorporating a chain and V belt 

’ s ~*^ ■» mU«y transmission to reduce road shock and 

•“ ,>l vibration Clutch and throttle are operated 
1 . ■ by linger tip controls on the handlebars 
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Trap on Gun Hurls Clay Targets 
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Weighing only fourteen ounces 
and clamping to the barrel of al 
most any 22 caliber smoothbore 
or 410 shotgun a simple spring 
trap for throwing small clay tar 
gets makes possible an exciting 
new shooting game The fore 
finger of the left hand presses the 
target release sending the clay 
disk skimming away wh le the 
forefinger of the right hand oper 
ates the trigger of the gun. At 
a d stance of fifty feet the tiny 
pellets of a 22 long nfie shot 
shell will break one of the clay 
disks According to the inventor 
I O Mossberg of New Haven 
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Camera Puts Fingerprints 
Directly onto Film 



K 


T OIMPUOVr fingerprinting tcih 
ntquc a Worcester Mnss In 
\entor has developed a special tain 
era to photograph lingers dim tly 
to obtain prints Tho subject places 
a finger against ono side of a prism sot fa 
to ono end of tho apparatus Ught from an 
electric bulb in a special bousing shines in 
to the prism and reflects tho Unger Imago 
through the lens of an adjustable reflex type 

Bank Teller's Cage 
Has Fourteen Ways 
To Foil Holdups 

No MVTT1 It what tactics a rob 
ber may attempt the teller In tho 
KpMteA Wti’a ti-%% sA, Vnu 

right has a canl up his sleeve to 
foil him Installed in tho demon- 
stration room of n company man 
ufacturing protective devices for 
banks stores warehouses and 
other places of business tho engo 
is equipped with fourteen s< parate 
electrical devices most of which 
aro hidden and capable of secret 
operation while tho teller appar- 
ently obeys tho orders of his 
armed customer In tho photo- 
graph tho teller Is shown operat- 
ing an alarm button under tho 
counter with his left hand while 
handing over cash with his right 

arm atari i^o 


How a bull In light lllumlnotM th* t#lltal# print pattern 


camera for focusing nml photographing 
Side lighting brings out details of the print 
clearly while by eliminating the nc< l for an 
inking pad the apparatus removes tho dan- 
ger of smeared prints 





By pruning a concsaUd button th# ea»hl# r g |v#t th# alarm 
CHIME 




entiy, the tragedy was a murder and suicide 
That Is the way the verdict might have 
steed, hut for one of the newest strings to 
the how of scientific crime detection. In 
5»ew York City as part of their regular 
procedure, detectives now obtain blood sam- 
ples at the scene of every crime of violence 
la this instance such samples quickly 
erased “suicide from the report and le't the 
one ominous word * murder * 

A laboratory detective, skilled in the use 
of serums, studied the blood samples with 
test tube and microscope As a result of 
recent research at the Rockefeller Institute 
and in other laboratories seventy two 
groupings o* fresh human blood are cow 
recogmzed under the four main types A 
E AE and O Through the reaction of spec 
miens and semm3 the detective ascerta.ned 
that the woman had type B blood the man 
tvpe A. Samples of small, fresh stains on 
the floor of the death room, however gave 
an entirely different reaction- They had 
been produced by type O blood and could not 
have come from the life stream of either 
victim. A third, unknown, injured person 
had been in the room on the night of the 
tragedy' 

That laboratory clew set detectives of 
the homicide bureau digging into the past 
lives of the victims Lcder 


the room, had been slashed in a quarrel and 
had shot both the man and woman. Then, 
after wiping fingerprints from the revolver, 
he tad planted it to suggest a suicide 

Oftentimes cunning and cold blooded 
faH-rs seek to hide their crimes by such a 
ruse Exposing the’e murders d-sgiused as 
suicides is one of the dramatic jobs o' the 
scientific sleuth. 

In this work, present-day crime fighters 
are making use of many of the resources of 
science They are putting paper, hair rope 
handwriting fingerprints through a scien- 
tific third degree They are employing spec- 
troscopes to reveal the presence of metals 
and drugs They are using polarized light to 
make crystal patterns stand out vividly un- 
der the magnifying lens They are operat 
ing comparison microscopes to bring the 
images of two bullets or bits o r metal to- 
gether so that scratches can be compared. 
In some instances the reaction o' chemicals 
placed on a victim S hand has proved he did 
not fire the weapon he held. In other cases 
a comparison of revolver-barrel markings 
on bullets showed that the victim was killed 
by another pistol rather than the one found 
clutched in his hand. 

The old expression “Blood will ten’” has 
been given a new twist bv present-day enm- 
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By eomponng Hi* omourt of 
jolt ifl th. blood in right 
ond left udel of fh« heort 
icienlifie detective] con 
determine whether o drown 
mg victim died in freih or 
joTt water Th s teit often 
unmaitj criminals who have 
planted a body in order 
to counterfeit o iu cide 


r — " ~ i — crowded street below 

to hide bis crime 

l l 111 ! DID DROWNING OCCUR One of the most in- 

* J I IN SALT WATER? genious advances in re- 

t z' M Y cent criminology is a 

If / h) \f( \ \ By eomponng the omount of blood test devised by 

it/ Hits? i V i * ol li blo ? d . l , V' 9ht the noted New York 

I \A W and left del of th. heort toxicologist. Dr Alex- 

M A\ r™iV£ - .vr 

f 11 \ YM&S I k mg victim died in fre.h or * ells almost infallibly 

4 JL Jin JArCM JJP jolt water Th j teit often whether a drowning 

I /* fit • unmoitj criminal] who hove victim met bis death in 

I V jT /I \ planted a body in order salt Or fresh water 

I I K/ _ \ A l ] fo counterfeit o iu cide From the lungs blood 

I biooo normal sSfoaiTioftW gees directly to the left 

in Ri6»7 not wArr ft rffOM uiNos side of the heart where 

L — — •— 1 — it is pumped through 

the circulation system 

lnology m unraveling mysteries of simu- of the body, returning to the right side of 
lated suicide Even the tiniest drop of this the heart Normally, this blood contains a 
vital fluid is often enough to reveal im- certain percentage of salt When drowning 
portant clews that will lead to a solution occurs in sea water, the lungs fill with brine 
A few months ago 
noon hour shoppers in ; 
a mldwesteen city . 
screamed and scat- 
tered The body of a 
man had plunged from 
an upper story window 
of an office building It 
hurtled downward and 
struck the sidewalk 
The first doctor to 
reach the scene pro- 
nounced the man dead, 
evidently a suicide 
Three hours later, 
this simple explanation 
was shattered by an 
alert assistant at the 
local morgue He had 
noticed that there was 
no blood jo the lungs, 
a condition characters 
tic of deaths by falling 
The implication of that 
discovery w as plain 
The victim had been 
dead before the fall 
from the office window 
A swift police investi- 
gation followed It re- 
wta-’Afi LfcflA 4 sc/ikiAt 
business associate after 
killing the victim had 
pushed the body from 
the window He had 
retied upon the spec- 
tacular plunge into the 
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before death takes place and the salt 
content of the blood on the left side of 
the heart Is Increased When death oc- 
curs In fresh water, this blood Is di- 
luted and so contains less than the 
normal amount of salt. Simply by tak- 
ing samples from both sides of the 
heart and determining the S3lt content 
of each, the scientific sleuth now can 
prove instantly, in suspicious cases 
whether death occurred in salt or fresh 
water In other drowning cases micro- 
scopic water-borne clews have been In- 
strumental in spotlighting murder plots 
disguised as suicides 

F OR example, a few years ago. boys 
out hunting gophers entered an old 
barn standing in a hayfield near a river 
Within they found the body of an el 
derly man hanging from a crossbeam 
All evidence pointed toward a suicide 
until a scientific detective set to work 
with hia microscope Beneath the vie 
tims finger nails and in his lungs, he 
discovered diatoms or subvisible algae 
found m fresh-watet Streams and ponds To collect insurance a dent It filed o cavity with a 
This clew— -too small for human eyes to P«“ on eover.ng it * »h a temporary wax coot ng 

see — provided a key that unlocked the 

mystery of an amazing murder The elderly deadly drug aconite he covered it with a 

Victim bad been drowned Then his clothes tbrn temporary filling During the night, 

had been changed and his body hanged m this filling dissolved and the victim died in 

the bam in what his slayers imagined was a agony before morning The indication, as 

complete obliteration of all evidences of the murderer expected, was that the dead 

their guilt man had taken bis own life In analyzing 

Sometimes the microscope Joins forces the stomach content, however, a toricolo 

with the test tube in exposing a suicide slay- gist discovered minute fragments of undis- 
ing In Ohio, not long ago, 'a woman was solved dental wax. Suspicious, he Instituted 

found dead, poisoned by arsenic Her bus- an investigation It resulted in the slayer s 

band contended that she had taken her own conviction 

life, and exhibited a half-empty box of ver- To sale precious minutes in dealing with 
mm eradicator which he said she had used Borgia killers, scientific detectives in se\- 

About this time, evidence came to light that, eral large cities now employ spectroscopes 

a week before, he had purchased a different to analyze unknown poisons In a fraction 

type of this same deadly poison Had the the time required for chemical tests such 

victim met her deatb by taking the rat mechanisms enable them to determine the 

poison as be said, or had he murdered her drug that caused death In the spectro- 

with the arsenic he had bought 7 The an- scope, each chemical element produces its 

swer binged on tiny crystals found in the own distinctive lines of color 

stomach of the victim The test tube proved 

they were arsenic Under polarized light, [N ADDITION to spectroscopes, to polar- 

the microscope next revealed brilliant tn- lized light, to the more elaborate tools of 

angular facets entirely different from those scientific crime detection the investigator 

in the vermin compound Tripped up in his on the trail of a fake suicide slayer often 

story, and confronted with this evidence, has to dense original apparatus of bis own 

the slayer confessed. to prove hia point An outstanding instance 

In the drug-crazed mind of an eastern of the kind occurred during the celebrated 
dentist, some years ago, there hatched one “phantom will case at Ladysmith, Wis 
of the most diabolical poison plots in the Shortly after a wealthy widow remarried 
annals of premeditated murder His father- she died of poison Her husband brought 
in law had taken out life insurance in his forth one of the strangest documents ever 

favor To collect this money, the dentist offered as evidence m a law court— a com - 

pretended to fill a large canty la on e of the bined suicide note and will which had been 

older man s teeth Packing it full of the written neither (Continued on page 221} 
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Field trials test 

Champion Hunting Dogs 
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fwobuni ngdog* 
a po i\le and a 

on O gorn« b d 
Co Lett fo m n 
po nl ng «qu *1 
hood and ta I La 
b« obov* tbe I n« 
of the fcacl o 
Hull oled below 
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By 

ALLEN 

DONOVAN 


S IXTY SIX years ago on the 
e gbth of October the first 
American field trials for ALLI 

huntmg dogs took place near _* K1 _ 

Memphis Tenn Today sport DONC 
ing calendars record such events 
in all parts of the country An • 

nually hundreds of thousands , , o. 

of spectators watch various ^ 

breeds of dogs such as pointers V- */Vj 
and setters beagles basset 

hounds dachshunds foxhounds 
spaniels and retrievers compete 
under varying rules for honors 
and awards 

The whole purpose of a field trial is to 
determine which animal possesses in 
the h ghest degree qualit es of value to 
the hunter A field trial is not a beauty 
contest to pick the handsomest dog It 
is not a race to see which animal can 
cover a given course in the least time 
It is not even a competition to discover 
which dog can find the most game The 
judges watching the animals at work £ 

1 st their ratings under such head ngs as t 
speed stamina style intelligence and 
courage 

Usually the dogs compete in packs or 
in braces wh ch consist of two animals run 



/ 
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s been released beforehand The manner 


mng at the same time They have from half in which the dogs handle themselves in the 
an hour to three hours in wh ch to cover a field is the basis of the judges decision 
given area and find or retrieve game which Centuries of breeding and years of scien 
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The earliest dogs to compete in Amen 


liant hued bushes the Judges are jotting 
down their notes watching especially such 
points as thoroughness and scenting abil ty 


t field trials were pointers and setters The latter quality Is of prime importance 


animals which rigidly point toward game as A few years ago a brilliant young po nter 
soon as they scent it Such contestants are in the South won fourteen victories in a 
still among the favorites of field dog fan single season He seemed destined to be 
ciers To watch these hunting dogs in ac come one of the greatest dogs in field trial 

tion I recently drove to Clinton H J history Then at one contest, an insuffi 

where the Jockey Hollow Club was hold elect number of kennels was provided The 
ing one of its celebrated field days for field young dog was kept overnight in a garage 
dogs and during the evening someone carelessly 

Two black and white pointers were zig ran a motor The fumes from the exhaust 

zagging through the weeds when I drove affected the delicate nose of the pointer 

up to the 1 000 acre state owned shooting ruuung Its career 


grounds In this type of competition the 


Some dogs trainers have found are too 


dogs hunt for pheasants or quail released fast for their noses 


on the course At Clinton the three mile bump bli 
circuit ranges through open fields along 
a bush covered hillside through heavy p or p e |j j ^ 
woods and out onto a lowland meadow pheasant! ore re 
cut by a winding stream Handlers di leosed from 

feet the dogs while the judges follow cagei lie lh » 

close behind on horseback Pull ng o ope 

Along the hillside the black and white ®P*"* door 

pointers cut sharply back and forth while ° n “ * " 8 T r 

the handlers called them in or urged eom8 ‘® u 0 8 

them out with sharp blasts of their 
whistles One blast usually 
means Come m two 
blasts Go on To elim 
mate confus on handlers 
often use wh sties of differ 
ent pitch 

Wh le the dogs are work 
ing westward through bril 


bump birds scaring them into the a 





finish 


Map of a fyp cal couna on which 
hunf ng dog f old tr alt a o h«ld 
S gns warn motor $ti at the road 
erott ng R ght a brace of dogt 
ready to ttart the hunt for game 

running too close before they detect 
their scent In field trials a slower 
keener nosed rival Is likely to mn 
over such a competitor 
A bump may be accidental But 
a flush is not In this more seri 
ous defect the dog points at the in 
\isible quarry and then slowly walks 
til the bird flies up Even w orse is what is 
known as blinking The animal scents 
the bird but goes on w ithout pointing ignor 
ing or blinking at the fact that the bird is 
there Blinking is fatal in a contest So is 
interference Here the dog cuts back and 
forth in front of its rival or rushes in and 
flushes a bird at which the other dog is 
pointing 

How long a bird dog will remain rigidly 
pointing at the spot w here he scents game is 
a question hotly debated among sportsmen 
At one recent meet a trainer lost sight of 
his dog He hit him again and again with 


blasts of his whistle Finally after thirty 
five minutes of searching he discovered the 
animal standing rigid among thick bushes 
pointing at a clump containing game birds 
The distance at w hich such dogs can catch 
the scent of the quarry depends Upon weath 
er conditions as well as the direction of the 
w ind Some years ago in England a noted 
dog trainer named H M Budgett made ex 
haustive tests of (Continued on page 217) 
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He WANTED TO STUDY ELECTRICAL ENGINEERING 

at Pratt Institute in new York so he asked for 
a transfer to The Seagate NY station this 
MEANT A $IO CUT IN SALARY BUT SHORTLY ME 
WAS PROMOTED TO STATION MANAGER 


When ME WAS TWENTY YEARS old he served 
AS WIRELESS OPERATOR ABOARD THE 
SS fffOW/C ON A SEALING EXPEDITION 

in the Arctic 



In 1912. as A New York Marconi station 

OPERATOR, ME PICXED UP WORD THAT THE 
SS T/TANSC WAS Sinking he STAYED AT 
KEY POR 72 HOURS AND GAVE THE WORLD 
FIRST AUTHENTIC NEWS Of THE DISASTER 


While commercial manager op the 
Marconi Company m I91S, he recommended 

DEVELOPING A *RAOlO MUSIC BOX" THIS 
TURNED OUT TO BE THE FORERUNNER OF OUR 
MODERN HOME RADIO RECEIVERS 



1 >919, the Radio Corporation of 



- •i*' r At 39, Davio Sarnoff became president of RCA 

the Marconi Company, today hc also heads the National Broadcasting Co 
MANA rFB n F r-T^e S ^ D L C ?n^i f V C,AL ,S A DIRECTOR OF THE METROPOLITAN OPERA AND 
MANAGER OF THE NEW, ENLARGED CONCERN OTHER IMPORTANT ORGANIZATIONS, AND HOLDS 
MANY HONORARY UNIVERSITY DEGREES 
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Fountain Pens 
Kept Clean by 
Chemical Bath 

Chemical baths for 
fountain pens are claimed 
to clean the parts and keep 
the rubber sacs In good con 
dition When a measureful 
of the flaky white clean 
mg compound has been dis 
solved in warm water the 
pen is Immersed in the so 
lution which is circulated 
through the interior by 
w orking the self filling lever 
A can of the cleaner holds 
enough for fifteen baths 


Hot-Air Cabinet Dries Fire Hose 

An air conditioned cabinet of new design makes short 
work of drying fire hose Drawn Into the machine air 
passes over electric heaters and then circulates through the 
loosely co led hose resting on shelves The indirect heating 
is said to avoid possible damage to the hose and the un t 
saves the t me and work of hanging it up in a drying tower 


Oil Healer and 
Stove Combined 

Especially suited for cab 
ins of small boats where 
space is at a premium a one 
burner kerosene stove and a 
radiant heater have been 
combined in a s ngle compact 
assembly For use as a heat 
er the burner is fitted with 
a perforated iron bail which 
■becomes intensely hot A 
concave reflecting surface 
concentrates the heat rays 
In the desired d rect on In 
the accompanying photo the 
convertible unit is shown as 
a stove and as a heater 
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Flame Thrower Helps Fight Forest Fire 


■'V/'A K\ 
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Mut« loaded w fl» portable ouH V tor »Vort ng feocV t »er W 
tprayt flam ng o ( an g an or leave* os llmfrated above 


A iiwcnsNU- flame thmet 
to combat dcstructh e 
mountain and canyon blazer 
by setting back fires has been 
perfected by U S Forest Ser\ 
ice engineers at Santa Bar 
bara Calif Using Diesel oil 
as fuel the apparatus ma> be 
carried Into threatened areas 
by truck on muleback or on 
a frame supported by two men 
A small gasoline engine pumps 
the fuel through a forty foot 
line to the nozzle In a recent 
five hour test, the machine 
sprayed forty five gallons of 
oil enough to start a hack fire 
several miles long 


Addressing Machine 
for Home or Club 

An iNEXrENSiVF new address ng 
machine serves horo.es churches 
clubs and small businesses whose 
correspondence frequently goes to 
the same mailing list Stencil cards 
prepared on a typewriter give as 
many as 10 000 impressions apiece 
For use up to sixty five stencils 
are placed at once in a hopper at 
the left of the machine The user 
then places each blank envelope in 
turn against a guide uses a finger 
tip shift to flick a stencil into po 
sition beneath an inked roller and 
depresses a printing handle The 
method is said to produce neatly 
printed names and addresses at 
eight times the speed of hand ad 
dressing 
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S ERVING as a beach umbrella in min- 
iature the new sunbonnet shown at 
left is collapsible Upper views show 
how it may be tucked away when not in 
use by bending the flexible wire rim into 
a figure 8 folding over the loops and 
i slipping the pancake shaped result Into 
I a handbag for beach accessories The 
l linen top that serves as a sunshade is 
I available in a large variety of colorful 
I patterns Despite its wire frame the 
hat is light in weight 


Lightweight Plane Motor Has Few Parts 



Dispevsimj with a 
carburetor a radical 
new airplane motor 
has been designed by 
Charles A and Victor 
Toce of Houston Tex 
Using half as many 
parts as a standard 
motor, they claim it 
will develop twice the 
horsepower with the 
same displacement and 
less weight In addl 
tion they call their 
engine inexpensive to 
build and well suited 
to mass production 
The two brothers have 
offered it to the U S 
Government which re- 
cently has created a 
special board of ex- 
perts to pass judment 
upon the military use- 
fulness of civilian in- 
ventions 
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Transparent Clarinet and Mouthpieces 


I TS easy to see where 
the music comes out if 
you play a clarinet of 
transparent plastic material like the one be 
ing examined by Paul Whiteman famous 
orchestra leader in the photograph above 
While the entirely transparent clarinetls still 
something of a novelty mouthpieces of the 

Electric Stop Watch pi 
Is Easy To Read 

Usable wherever it can be plugged ^ 
Into a 110 volt A C electric outlet a ^ 
novel electric stop w atch has a counter | 
like the odometer on your car This 
makes it easy to read time in intervals » 
as small as one tenth of a second up * 
to 10 000 seconds or about two hours 
and forty s minutes Press ng a but ik 
ton sets the timer back to zero W 


H 


; be new material are now available to clarinet 
ious ists for use with conventional Instruments 
ove of w ood or metal Light in w eight, the trans 
still parent plastic mouthpieces are said to be dur 
the able and proor against w arplng and splitting 



Sponge-Rubber Building Set 

1 Figures of birds animals trees trains and 

J other objects can be constructed from novel 
blocks made of sponge rubber Put up In kit form 
with a supply of rubber cement and a wooden 
spreader the die cut rubber blocks are designed 
as an instructive and entertaining toy for children 
nt« of all ages 

inventions 
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P APER from clay a remarkable new 
product for household Industrial and 
war use has Just been developed at the 
Massachusetts Institute of Technology 
While various kinds of It may be applied 
in familiar ways — as In transparent wrap 
ping sheets and milk containers — the mm 
eral paper is far more than a substitute for 
wood pulp or lmen paper 

In printing its ultrafine texture imparts 
new clarity and detail to half tone lllustra 
tlons Waterproof and nonabsorbent it 
gives a much higher gloss than common 
paper Unaffected by age it may be em 
ployed for permanent records 

Its fibers can be made Into filter cloth 

Other met m ft contones 
threads ac d proof f Iter cloth 
ond molded portt for motor! 

r*-*, 







invaluable to chemical Industries because 
of its resistance to corrosive acids and al 
kalies A flexible sheet form can be wrapped 
around electric cables for Insulation 

For mica a strategic war material used 
m electrical parts of autos planes and 
radios the United States depends almost 
ent rely on imports from abroad Since the 
new clay paper has the same chemical com 
position and electrical insulating qualities 
stiff sheets of it should make an admirable 
substitute 

Called alsifilm the new paper takes Us 
name from the first letters of aluminum and 
silica These are the constituents of Wyo 
mmg bentonite a type of clay that serves as 
raw material for light brown mineral pa 
per Another kind of bentonite from Cal 
ifomla yields white paper 

Ground to fine powder the clay is sus 
pended in water while grit and foreign mat 
ter settle out Evaporated to a jellylike 
mass the res due then is chemically treated 
accord ng to the desired use Ultramicro 
scopic mineral fibers mat together during 
the process as fibers of ordinary paper do 
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PAPER FROM 
COMMON 
CLAY 

Howo p tpa *d | 
cloy > lu red 
nto pope The 
v ew ol r ghl 
thowi ihe mol 
led m crotcop c 
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Trucks Aid War on Mosquitoes 


U SING trucks of new de |" 
sign motorized mos I 
quito fighters now help K 
nd Suffolk County NY K 
of the Insect pests One 
type of vehicle allows an 
operator to unlimber a f 
long handled spray gun 
for applying liquid to stag 
nant pools of water in ** 
street drains without Ieav 
ing h s seat When not in * 
use the gun is carried In ** 
a handy rack at the s de l 
of the mach ne A larger , 








5 ^' 


truck carries a crew for more 
extensiv e spraying operations 
afield in a determ ned cam 
pa gn to make the marshy tracts 
of outlying Long Island unin 
habitable as breeding grounds 
for mosqu toes and so render it 
more habitable for humans dur 
ing the summer season 
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Refrigerators 
Keep Airplane 
Rivets Fresh 

Rivets far use in build 
ing giant four engine 
bombing planes seventy 
four passenger Clipper 
ships and thirty three 
passenger high altitude 
transport planes are 
stored in special refriger 
ator cabinets in a Seattle 
Wash, airplane factory 
Made of aluminum alloy 
the rivets are first sub 
jected to a heat treat 
ment in a special unit 
built for the purpose and 
then transferred to stor 
age chambers maintained 
at a low temperature by 
solidified carbon dioxide 
or dry ice The cold 
treatment Is said to re 
tard the aging or harden 
ing of the rivets and thus 
keeps them indefinitely 
in the proper condition 
for driving Rivets are 
taken from the cold 
chambers only as needed 
and are driven into place 
within fifteen minutes 


Star Charts Make Midget Planetarium 


With scissors glue and a 
needle or ice pick amateur as 
tronomers can transform flat 
printed charts of the heavens In 
a novel book just published in 
to rounded domes that serve as 
a miniature planetarium When 
a dome is held against a light 
holes punched as marked on It 
show the positions of the stars 



HoIm punched n the «tor mop shew po» t on, of eonst'IM ons 
■hen the dome s held up between the user end a Ight 
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Toy Balloons Help 
Opera Singer Get 
More Lung Power 

DEVELOPING the lung power 
required to throw an aria into 
the back row s of the top galler> 
is a problem that Hilda Burke 
New York opera singer solies 
by the curious expedient of 
blow ing up toy ballons As part 
of her practice sessions supple 
meriting lessons in voice tram 
ing Miss Burke inflates half a 
dozen or more balloons every 
day Balloon blowing she be- 
lieves not only does a great deal 
to strengthen her lungs, but also 
tends to enrich her vocal tones 
At the right, she is seen engaged 
in the nov el exercise 



H Ido Burks giving her lungs □ work out by blowing up bodoons 



Memorandum! put under the flap are olwayt vuibls 


Transparent Writing Flap 
Tops Off New Desk Cover 

Maup in tw o sizes for office or home use, 
a new desk cover Is equipped with a top 
flap made of fireproof transparent material 
that provides a smooth writing surface Be- 
ing hinged, the flap may be raised to permit 
use of the blotter beneath Calendars, 
memorandums, and other reference material 
can be placed underneath the flap 


Vibrating Brush Provides 
Efficient Scalp Massage 

DESIGNED to massage and brush the scalp to 
stimulate natural hair growth an etectrically 
powered scalp brush now on the market vi- 
brates at the rate of 5 000 times a minute 
Made in models for both professional and home 
use the brush is said to perform in three 
minutes a brushing that would take fifteen or 
twenty minutes if done 
by hand The brushes 
are driven by means of 
a flexible shaft connect- 
ing the brush head w ICh 
an electric motor Open- 
ing two clamps on the 
side of the brush head 
allows the user to re- 
move the brush for 
cleaning and steriliza- 
tion Monthly oiling Is 
the only maintenance the 
outfit requires 



Mechanical scalp brush in use Its bns 
ties at left movo 5 000 times a minute 
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Now message device in uio Paper paddles (lap (ho skin gently 


Paddles Provide 
Cool Massage 

Whirled by a flexible dnve 
shaft connected to an electric 
motor, paper paddles in a new 
beauty device massage the skin 
According to the inventor, the 
paddles create a circulation of 
air around the area being mas- 
saged thus overcoming the ob- 
jection of beat created by the 
massaging action The device is 
intended for use by operators in 
beauty parlors and barbershops 

Standard Musical 
Pitch Broadcast 

Musicians who wish to check 
the tuning of their instruments 
can now do so by tuning in on 
WWV, the radio station of the 
National Bureau of Standards 
at Beltsville, Md The standard 
for musical pitch, 440 cycles a 
second for A above middle C, 
is broadcast twenty-four hours 
a day, except when other Bu- 
reau programs are on the air 


Adjustable Sun Glasses Regulate Light 


Sun classes recently intro- 
duced can be adjusted by the 
wearer to admit more or less 
light, according to the bright- 
ness of the sun and its re- 
flected glare The sun spec 
tacles utilize special hght- 
polanzing glass |PSM, April 
36 p 20) Each eye of the 
wearer looks out through two ’ 
special lenses The lens nearest 
the eye is stationary, while the 
front lens can be rotated by 
pushing a small button on the 
bridge of the spectacle frame 
When the button i3 moved to 
the extreme left the maximum 
amount of light reaches the 
eyes, but as it is pushed back 
toward the right, light pene- 
trating the lenses is cut down 
until they are so dark that the 
brightest possible beach scene 
may be viewed without dis- 
comfort Special louvered 
plastic aide shields block out 
annoying reflections 
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•r lenses of them tun 

adm t any amount oi 
light desired oi 
pictured at the left 





POPULAR SCIENCE 


5 




Huts' ^ 


mm 

f RSfVtC 




0'Mx 

IfJ 




S HI from tbeir accustomed haunts he effected 
» « their transfer to his specially constructed 
tower 

Hi Soon afterwards residents of the region 
y*' began to notice a decrease In the number of 
if* mosquitoes A single bat Dr Campbell dis 
nf covered by dissection studies will consume 
k V'KSZHhfi as many as 3 750 of these pests during a 




Thouiandi of bats in the roost mo «t6 ned by 
M lion F Campbell of San Anton o Tot, 
teen at r ght prepor ng to harveit guano 

P LAYING host to 250 000 bats is 
the queer but profitable hobby of 
Milton F Campbell of San An ^ 
tonio Tex His lakeside bat hotel a 
tall wooden tower sbaped like the base / 
of a windmill is the outgrowth of ex ^ 
periments begun years Cl 

ago by h s father Dr J l 

Charles A R. Camp "f 

bell at that time city 
bacteriologist of San f i 

Antonio Believing _ ir — 

that bats would rid i t* , 

the area of malaria [t/J' 

carrying mosquitoes » 

Dr Campbell spent 
years trying to induce 
the creatures to settle r >—l cif7 i 
in a wooden roost 1 ■ ^ 

which he constructed <v\ \ tl jj: ^ 
near the city sewage A ■flnrj 1 

plant. Finally by 
means of ear splitting 
pbonograph records I 
which, drove the bats i 
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single night s feeding Since its introduction, 
the Campbell bat roost has been a source of 
revenue as well as a laboratory for the 
study of the strange little creatures It 
houses Visiting bats tens of thousands of 
them that choke the intenor and often hang 
in great bunches from the outside eaves pay 
their rent by adding to the accumulation of 
guano in the roost 

Once a year, Campbell cleans this deposit 
from the interior, raking it down a chute at 
the bottom and sacking it up for sale Bat 
guano is said to be a nearly perfect fertilizer 
Sampled and labeled, as required by law It 
sells for from five to ten cents a pound Last 
year, the roost yielded hearty 6 000 pounds 
of guano In fact, so profitable has the 




unique venture become that quantities of the 
special lure used for attracting bats and 
detailed plans for establishing similar roosts, 
have been sold to prospective bat raisers 
in se\eral parts of the country, with an eye 
to both profit and mosquito control 
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Artist Makes Faces 
of Avocado Seeds 
as Lapel Ornaments 


Karl Busch with some of the products of his 
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Probably the only avocado-seed 
carver in the world is Karl Busch, a 
HoIIywod movie studio artist whose 
hobby is turning the seeds into odd 
little faces to be used as lapel orna- 
ments Already, Busch has pro- 
duced more than seventy-five of the 
oddities Originally, the seeds are 
soft and easily worked After the 
carving is completed, Busch places 
them in the sun for curing When 
they are almost as hard as Ivory, 
he paints them with bright-hued 
water colors and applies five coats 
of lacquer which give a high gloss 
and preserve the material almost 
indefinitely against rot 
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Tiny Museum 
Holds 25,000 
Rare Items 


F ORTY years ago Frank S Van Den 
Bergh a retired estate superm 
tendent of Santa Barbara Calif 
sent a shell he had picked up to a phy 
sician in Japan In return he received a 
shell from the Orient That was the be 
ginning of a remarkable one room mu 
seum holding 25 000 specimens most 
of them acquired by trading 

Excepting for short trips Van Den 
Bergh has never traveled m quest of 
specimens By correspondence he has 
assembled from eleven different conn 
tries the 15 000 shells and the 10 000 mis 
cellaneous Items which cover the walls and 
ceilingofhistw elve by twenty loot museum 




Besides 7 000 arrowheads he has ancient 
skulls from the Southwest and a rare Indian 
boomerang used by an early American 
hunter centuries before 
the coming of the white 
man One unusual con 
tribution from the Orient 
is a miniature reproduc 
tlon of India s famous 
temple Taj Mahal It ar 
rived smashed and had 
to be carefully repaired 
Among the vast col 
lection of shells in his 
Tom Thumb museum 
Van Den Bergh has 
specimens hardly larger 
than sand grains and 
others so big they once 
housed Australian clams 
that weighed 100 pounds 
How much his complete 
collection is worth he 
can only guess One shell 
alone a rare Voluta from 
Florida would bring 
5200 Recently Van Den 
Bergh parted with seven 
shells for twenty five dol 
lars — the first cash sale 
he has made since start 
ing his museum 

By * ad ng w th other 
eolleefori n two hem 
spheres the hobby it 
turned th i tmoll room 

w th 25 000 rare items 
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Toothpick Engineers Get Building Kit 



"O' » model p1ayg ovnd *1 
was bu l» w th tool* and ma 
fer alt eonta ned n *He k t 



FOR those Interested in the 
hobby of constructing models 
with toothpicks and glue 
(PSM Feb 40 p 70) a New 
York manufacturer has just in 
troduced a special kit In addi 
tion to a BUpply ot toothpicks 
and cement the kit has a pair 
ot cutting pliers and a pair of 
small tweezers The outfit made 
In t\ o sizes is packed in an at 
tracti\ e bo-c that is fitted with 
leather haadl“s and metal locks 
to resemble a suitcase 


Al MuitraUd at th# 
r glit th* outf t com«i 
packed n a handy ca»» 
w »h a carry ng handle 



Eugene Barnett engaged n h * unusual hobby The hone 
ha r t woven on a round dowel rod at shown it c rete 


Hobbyist Revives 
Old Indian Art of 
^ Weaving Horsehair 

^ » MAKING belts bridles bar 
hess whips and other articles 
V of horsehair is the unusual 

hohhy that Eugene Ba.rn.ett, 
of Grangevllle Idaho has 
turned Into a paying business 
The art of weaiing horsehair 
once practiced by the Indians 
was revned by Barnett some thirty 
years ago and he has been doing it 
e\ er Since Black horsehair as w ell as 
hair dyed in \atious colors is wo\en 
on a round dow el rod as shown in the 
photographs at the left Horsehairs 
of \anous colors make it possible to 
achieve interesting and decorati\e 
patterns in the finished work A belt 
or bridle w oven on the rod comes oft 
in circular shape when finished and 
is then pressed out flat Barnett gets 
unusually high prices for his work 
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Composer Collects Music Boxes 


Collecting old and rare music boxes is as the music box that 
the interesting hobby of Paul Ts-ubman mum and a bird organ 
J.ew York pianist and composer His col emits bird trills and wa 


the tnu'iie box that combines a hatma- 
un and a bird organ an instrument that 
its bird trills and was once used to teach 


I ctton rated among the finest privately canary birds to sing Another is a master 
owned, in the world includes such rare items piece of ingenuity Driven by a spring mo* 

tor it plays eight different 

( tunes and can be set to re 
peat any selection or play the 
tunes m any desired sequence 
The instrument also boasts a 
volume adjuster bass and ire 
ble tone control and a speed 
regulator Taubman picked 
it up for twenty five dollars 
and values it now at nearly 
$10 000 Interest In these mu 
sical machines which often 
combine several instruments 
In one led Taubman to mas- 
ter the art of playing a piano 
and an organ at the same 
time as pictured at the left 




Fast Patrol Boat Mounts Heavy Armament 



On* of Unde Sam i *<p«r mental maiqu to fleet del gntd to guard mportont coastal water* m wart m* 


S MALLEST of the U S Navys fighting out rapidly by mass production A potent 

craft the fifty nine foot coastal motor threat to submarines and surface warships 

boat PTS carries formidable armament into alike they are intended mainly for patrol 

action at racing speed With thirty similar ling such w aters as Chesapeake Bay Puget 

boats ranging up to eighty one foot length Sound and the mouth of the Mississippi 

built or building It will form an expen River By taking over these duties they 

mental mosquito fleet armed with torpedoes would release destroyers for operations far 
depth charges machine guns and smoke at sea The name PTS is the Navy s desig 
screen generators The boats can be turned nation for patrol torpedo boat No 3 

Tank Engines 
Are Repaired 
in the Field 

Engines of radial 
design like those of 
airplanes propel mill 
tary tanks of the U S 
Army Quickly de 
mountable for repairs 
the motors are easy 
to overhaul in the 
field as shown at the 
right. The scene took 
place at recent ma 
Heuvers of the 17 S 
Army Tank Corps in 
Louisiana Shortly 
after the picture was 
made the speedy 
mechanized unit was 
rolling on its way 


military 
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A GLIMPSE OF A LITTLE-KNOWN BUT VITAL LINK 
IN NATIONAL DEFENSE-THE COAST ARTILLERY 


M OST people think of the Navy as our 
first line of defense In one w ay it is 
and in another w ay it isn L Its ma- 
jor war job would take it on an offensive 
mission — to head off and defeat an ap- 
proaching enemy fleet far from our home 
shores Stringing out the big-gunned ships 
for close in defense of our long ocean fron- 
tier would make their offensive use impossi- 
ble, would abandon the seas to the adver- 
sary, and would surrender our overseas pos- 
sessions and our maritime routes for obtain- 
ing vital war supplies Our w idely scattered 
warships would be push-overs for a concen 
trated hostile fleet Therefore our ships of 
the line must be kept together, regardless 
even of the off chance that fleets in the At- 
lantic and Pacific might attack us simultan- 
eously 

So if the word defense is used in its nar- 
rower, close to home sense the U S Navy 
isn t a defensive w eapon at all Our first line 
of defense becomes the Armys Coast Ar- 
tillery Corps Its seldom written-about sol- 
diers man the big guns that defend the Pan- 
ama Canal the Navy s billion dollar service 
station in Hawaii and our principal harbors 


Big railway gun* II* lh » 
can b« moved from eoo»t la 
ceait 01 danger threatens 


• \ 



and seaport cities located on the mainland 

There aren t and there never will be, 
enough guns In America to cover all our 
many thousands of miles of seacoast For- 
tunately, that sort of defense Isn t necessary 
To have any real chance of success a mod- 
ern Invading army must control well- 
equipped ports of disembarkation Soldiers 
sometimes can be landed on an open beach, 
but it is next door to impossible to land 
tanks large caliber field guns and all the 
other heavy material which Is essential to 
present day mechanized warfare without 
adequate facilities So the chief wartime re- 
sponsibility of the Coast Artillery would be 
the protection of the United States against 
Invasion by keeping our important seaports 
safe against capture 

Other of Its numerous duties would be 
guarding our thickly populated coast cities 
against bombardment by enemy warships 
protecting the Navy a bases and defending 
the fortified strong points In our system of 
seacoast defense which would allow our 
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mobile ground Army and Air Force to re 
mam concentrated for qu ck action aga nst 
an invader who took the long chance of land 
ing on some unprotected beach To both the 
Navy and the Army the harbor defense ar 
t llery is as invaluable as a good goalie is to 
a hockey team and for the same reason — 
by playing Kitty bar the gate ft gives the 
rest of the team freedom to at 
tack 

To do their work of protecting 
us against invasion or bombard 


weapons — big guns and submarine mines. 

The king pins of their armament are the 
mighty sixteen inch guns— as large seacoast 
gun3 as there are in the world except for 
a few eighteen inchers which the Bntsb 
have mounted in their Singapore defenses. 
They have an extreme range of twenty 
eight miles — the range of a sixteen inch gun 
mounted in a battleship turret is about 
twenty miles— and at somewhat shorter 
ranges their one ton n ckel chrome amor 
p ercmg projectiles will perforate even the 




stajp, and burst in the ship s vitals with ef- deck armor of any ship which ventures with- 
fects likely to be deadly Operated by elec- in their eight-mile range Batteries of ten- 
tncal machinery, they can be fired for in- inch and six-inch guns, which have ranges of 
definite periods at an astoundingly high about eight miles, are for use against cruis- 
rate of speed. It is these mighty weapons ers, destroyers, transports, and other non- 
which are roost depended on to keep any capital ships A hit in a vital spot by a six- 
hostile fleet well out of range of the vitally inch gun will put a destroyer out of action 
important locks of the Panama Canal, the Three-inch rapid-fire guns, which have a 
naval base at Pearl Harbor in Hawaii, and range of six miles, are used to protect mine 


cities such as New York and San Francisco 
Disappearing guns, in which the recoil 


r fixed seacoast guns are mounted in 


throws the gun back to loading position be- harbor defenses, but not all of them are pro- 

bmd a parapet and counterweights bring it tected by concrete parapets or bombproof 
back Into firing position, arent being built emplacements Against the growing menace 
these days because of the bombing airplane, concealment Is con- 
the design of theircar- sidered even more important than protection. 
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riages makes it fan- and some of our newest big guns are mount- 
possible to give them ed in the open and depend on clever camou- 
sufficlent elevation flage for comparative safety Antiaircraft 
• for long-range fire guna, both fixed and mobile, are provided for 

l But We have a good the protection of the big guns and the men 

\ many of them in our who fight them from attack from the air 

\ ^ coast defenses, and Railway artillery is equally valuable for 

yt, * 4 >' their 1,560-pound supporting fixed guns in the defense of forti- 

^ ""-Tl ’ projectiles have w hat fied positions and for use against an invader 

’ 1 f 'I**.*' u it takes to sink a attempting a landing at a place not pro- 
‘ j > battleship — if the tected by permanent coast defense but with- 

S A S battleship obligingly In a reasonable distance of a railroad line 

■**-*■* 1 1 > » comes within their Fourteen-inch railway guns have a range 

range of ten miles of twenty-four miles their Job is to attack 
Another of our coast- an invader’s battleships and big cruisers, 
defense weapons Eight-Inch railway guns have a range of 
whose game Is the thirteen miles and are for use against light- 
capital ship is the er warships and transports Railway artil- 

U twelve-inch gun, lery has the important advantage of what 
with a range of sev- the soldiers call ' strategical mobility”— al- 
enteen miles The though it can t be moved very fast, it can 
high angle plunging be moved from one coast to the other 
fire of the twelve- Regiments of 155-millimeter tractor- 
inch mortars mount- drawn guns — the same type of heavy gun 
ed in many of our that is used by our Field Artillery — also are 
coast defenses is dan- part of our coast defense system They are 
gerous against the capable of fairly high road speeds, and they 
... . .... do not require previous- 



The men behind fhe gunt Coait AH Kerymtn 
loading a railway mortar of torgef practice 





Both railway and 
tractor guns are high- 
ly important weapons 
in the defense sj stems 
of the Panama Canal 
and Hawaii 
Much less spectacular 
than the Coast Artil- 
lery's big guns, but 
every bit as important 
for the defense of our 
harbors, are its fields of 
submarine mines Mine 
fields are carefully 
planned in peacetime, 
the mines and (Con- 
tinued on page 218 ) 
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Coast Guard Patrols Sea Lanes 


T O KEEP an eye on all vessels approach 
ing our northeastern coast two mile a 
m nute flying boats from the U S 
Coast Guard stat on at Floyd Bennett Field 
New York City are combing the sea lanes In 
swift patrols The flights carry them over 
an ocean beat that extends from Rhode Is 
land to Maryland Taking ofT In 1 700 horse 
power Hall biplane flying boats that have a 
range of well over 1 000 miles or In twin 
motored Grumman ships that cruise at 125 
miles an hour the pilots and observers 
often head far out from shore When 
ever a vessel is sighted the winged ship 
swoops down and circles until identifi 
cation is complete Should there be any 
thing suspicious about the craft a re 
port is flashed by radio to shore head 
quarters From other Coast Guard 
bases on the Eastern seaboard and on 


the Gulf of Mexico s mllar patrols are also 
being carried on At present more than 
thirty long range Coast Guard flying boats 
like that shown in the illustrations on this 
page are engaged in the work. 
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By ARTHUR A. STUART 


O LD Bedford Forrest the bew hiskered 
Confederate caialry leader is said 
to ha\e remarked that the way to 
wm In war is to git tbar fustest with the 
mostest After three quarters of a century 
no one has succeeded in e\olving a more 
generally useful receipt for winning battles 
At Fort Knox twenty odd miles from 
Louisville Xy is stationed 
the Army s most modern im 
plement for gittmg thar fust 
est with the mostest — the 
fast mo\ing and hard hitting 
mechanized force which is 
desgnated officially the Sev 
enth Cavalry Brigade (Mech 
•sized) but which the Army 
prefers to call the iron cav 
alrj 

In this supermodem caval 
ry the armored fighting ve 
hide has taken the place of 
the horse commands snap 
out of radio receivers instead 
of ringing from brazen trura 
Pets the staccato machine 
&bO has superseded the 
gleaming saber and the 
monkey wrench has taken 
the place of the pitchfork 
But in spite of all these 
changes and innovations the 


iron caialry still is cavalry The troopers 
talk about engines ami transm sslou systems 
instead of about horses an l saddles but they 
are trained to think fast and to act fast 
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and boldly and so to carry on the great tra 
dition of American cavalry 

The Iron cavalry has the true cavalry 
rp nt and it is armed equipped and trained 
to do the traditional work of cavalry In war 
— to carry out distant scouting missions to 
seize critical pos tions and hold them until 
the infantry has time to come up to guard 
the armys flanks to attack the enemy s 
flanks and go swinging around them to raid 
his communicat ons and destroy his supply 
depots to pursue a beaten enemy When 
conditions of gTound and weather are fa 
vorable for its use the Mechanized Brigade 
Is best suited to do many of these things 
because it can go farther faster and hit 
harder when it gets there than can horse 
cavalry 

The Mechanized Brigade consists of a 
brigade headquarters troop two fully mech 


anlzed regiments of cavalry a battalion of 
field artillery which has four motor drawn 
firing batteries each of four 75 millimeter 
howitzers an ordnance maintenance com 
pany for the fighting vehicles and a quarter 
master maintenance company for the trucks 
and other vehicles a signal detachment for 
radio communication a medical troop and 
a squadron of observation aviation Its 
present authorized strength Is about 2000 
men but It is hoped to double Its strength 
both In men and fighting vehicles 

T HE backbone of the mechanized forces 
fighting power Is its armada of 112 com 
bat cars — two two troop squadrons of them 
in each of the cavalry regiments 
Cavalry combat cars are light tanks with 
full track laying mechanism They have the 
same engineering features which make our 
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&nd drive, and long-wearing tracks of rub- 
ber composition act In steel blocks which 
have proved that they can stand up under 
even the Intense heat generated by the fric- 
tion of long, fast marches over sun-baked 
southern hill roads A few of the combat 
cars hav e Diesel engines 
Weighing nine and a half tons, the com- 
bat cars— the troopers call them “hell bug- 
Eies”— are & couple of tons lighter than the 
infantry light tanks, and they are faster and 
tnore maneuverable Their top road speed is 
better than fifty fiv e miles an hour, and they 
can "cruise at forty -five miles for long 
stretches without unendurable Btraln on 
either machines or crews Cross-country, 
tteir top speed is considerably In excess of 
Wenty miles an hour ov er av erage ground, 
and their obstacle climbing Is spectacular 
Because of their lighter v\ eight, their armor 
i?' 1 so thick as that of the inrantry tanks 
Jhe iron cav airy is willing to sacrifice some 
degree of protection to get more speed. 

Another feature in which the combat car 
drners from the Infantry tank is that it has 
instead of two, and that its gun3 
fire in any direction The crewr consists 
or four men and the armament of one 50 
dibber and three 30 caliber machine guns — 
one of the latter in an antiaircraft mount. 
*-ach car also carries a Thompson subma- 
ooine gun for close quarters fighting, and 
ach crew man is armed with a 45 caliber 
utomatic pistol This heavy armament 
er Tk C c °mbat cars tremendous fire pow- 
They also may be used as shock w eapons 
e Y ^ OTt f - wasted in an attack on an 
carefully prepared main position, 
.... frhea the right opportunity for their 
vnn/, ai T I 'i S ^ eir Sundering, lurching ad- 
rl * “ fire spitting w av es will be the ma- 
cf v«i? &e ' ers,on of the boot-to-boot charge 
yerung, saber brandishing troopers 


In addition to its two squadrons of com- 
bat cars, each of the mechanized cavalry 
regiments has a reconnaissance troop and 
a machine-gun troop 

The job of the reconnaissance troop is 
scouting — especially long distance scouting 
One of the regiments is equipped with scout 
cars for this purpose, and the other w ith ar- 
mored cars The scout car Is a fast, four- 
wheel drive vehicle with high sides of light 
armor It carries a crew of from six to eight, 
and its armament consists of three machine 
guns mounted on a rail running entirely 
around the car's top, giving the gunners an 
all-around field of fire The armored car Is a 
six-wheel, rear-drive vehicle closed in over 
the top by a turret 

The business of the machine-gun troop la 
to cover the advance of the combat cars 
with their lire, and to give the iron cavalry- 
increased defensiv e pow er w hen it is neces- 
sary for ft to hold a position against an at- 
tack. The machine gunners do most of their 
fighting on the ground, but they- ride to the 
scene of action — the troop of one regiment 
fn scout cars, and the troop of the other in 
half-track personnel carriers The latter are 
light trucks with the rear w heels replaced 
by a track-laying mechanism 

A. NOTHER distinctiv e type of combat v e- 
/\ hide used by the Mechanized Brigade 
is the mortar mount, a specially built four- 
wheel armored truck carrying a smoke 
mortar which its crew can dismount and set 
up to lay down a smoke screen to cover 
the advance or withdrawal of the brigade 

Motor cycles are used for various pur- 
poses. their riders being armed w ith rifles or 
with the submachine guns which the troop- 
ers call ‘Tommy guns ’ 

To keep up w ith an outfit w hich can mov e 
as fast and as far ( Coufmticd on page 222) 
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t feet Jong and weighing 150 
| pounds the torpedo-shape unit 
has twin propellers and a rud 
i der In use, the weapon Is 
anchored under water By 
means of an electrical mecha- 
nism, the noise created by the 
propellers of an approaching 
ship causes the mine to release 
its anchor and starts its pro- 
pellers whirling Guided by the 
sound waves set up by the 
ship the torpedo-mine steers 
straight at its objective ex 
t»« guide it to its prey plodrng ou contact. 
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Or Moiei 0 omood with the 
gianl model of an embryo 
1oo(h (00 < met naivral 
\ re At upper teft the 
h nged top hoi been I fted 


original tooth was first 
dissected by the investl 
gatOTS Into microscopic 
cross sections which were 
mounted on glass slides. 
These were then projected 
onto tracing paper, en- 
larged to 100 times their 
size These projected Im- 
ages were traced on the 


over sheets ot a special 
^ 1 plastic material By gentle 

t ^ hand pressure the trac- 

( J 11 ''■I l ings " en: transferred to 

^ ^ 1 ^3 | at the surface ot the plastic, 

} . v " _ I fl and the outlme cut out 

j fip ft- z' . flj wltb a kn,fe Cross sec- 

y j. 1 / flu tions of the original tooth 

\ < ^a gj8jSr * fly varied m thickness from 

jA / ' - thousandthsofamiUimeter, 

Miir _ r'' — _ .. -Tl so the plastic enlarge- 

Tratmg protected cro*» sect om (fop) and cull ng them out of plod e meats were therefore made 

from 200 to 500 microns 

T O DEMONSTRATE their discovery of thick When the entire number of cross 
the e'cact manner in which enamel is sections had been completed they were 
formed on teeth Dr Moses Diamond placed one over the other in the same re- 
and Joseph P Wemmann of the Columbia spective positions as the original tooth sec- 
Uhiversity School of Dental and Oral lions thereby producing the tooth model. 
Surgery recently constructed a novel plastic Two and a half feet long the tooth model has 
model of an embryo tooth which is exactly its upper half hinged to the lower so that in- 
100 times the sme of the original The tenor details may be examined. 
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Tree Diseases Studied 
Like Human Ailments 

M ORE than sixty scientists attached to 
the University of California s Citrus 
Experiment Station at riverside are con 
centratmg on a battle against the diseases 
that threaten countless acres of citrus 
groves and deciduous fruit and date or 
chards of the southwestern United States 
TV ere it not for their activity uj tracking 
down mysterious plant infestations devising 
preventives and cures through ceaseless 
laboratory experimentation and developing 
disease resisting varieties the nation s sup 
ply of oranges lemons dates and other 
fruits might be seriously curtailed and the 
loss to fruit growers would run into millions 
of dollars m a short time 

€o» pumped into the ground 
» th th s hypodtrm c prevent) 

iprtad of fungus to data trees 



An orange tree grow ng in a I 300 
gallon tank If it passes tests t 
w U be employed in crossbreed ng 
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I F A certain number of mice are living' 
on an acre of land one year there may 
be six times as many there next year or 
there may only be half as many Why"' 

What causes animal populations to move 
in cycles’ How long or how frequent 
are the cycles' 7 

To solve these questions in the riddle 
of animal population changes B P Bole 
Jr and Philip N Moulthrop of the 
Cleveland Museum of Natural History 
have established a trap line they hope 
to maintain for fifty years By trapping 
etery day except Sunday over that 
period the mice inhabiting a circular 
half acre of ground m KirUand Hills 
Ohio the scientists hope to assemble 
mouse population figures that will un 
lock the mystery They may be able to 
predict the approach of mouse years 
and thus give advance warning against 
rodent damage And the traps form a 
means of building up the museum s mouse col 
lection which now numbers more than 15,000 
preserved mice and is used to study among 
other things rodent diseases some of which are 
suspected of being related to human ills On the ; 
circular trapping area, 100 traps are set at all 
times each being covered with a weatherproof 
box and placed in a hole that cuts into an un 
derground mouse runway Each day a member 
of the museum staff visits the scene removes 
the catch and resets the traps Figured on the 
fifty year basis that means that more than 
15 000 visits will be made to tbe trap line 
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P ROTECTED against deadly 
explosions by a w£U of 
sandbags and heavy tim 
bers two young California In 
stltute of Technology scie ntiat s 
feed explosive gases under P res 
sure into the motor of a rocket 
At the touch of a button 
a leaping spark ignites the 
mixture and with a roar 
a sheet of flame 8nd a 
cloud of smoke the gases 
go Into action Operating 
a camera one of the re 
searchers photographs a 
battery of Instrument dials 
that reveal such vital facts 
as the thrust of the motor 
and the weight and pres 
sure of the gases surging 
through pipes from me 
tered chambers 

But the rocket Itself in 
stead of soaring Into the 
heavens remains rooted 
on the ground since It Is 




1 anchored in place and 
j pointed earthward For 
i Fdward S Forman and 
John W parsons the 
I California rocket re 
searchers are mainly 
, interested for the pres 
j ent In studying the ac 
j tion of various fuels for 
stratosphere stabbing 
/ rocket ships and the ef 
/ feet of their intense 
. heat on various types of 
/ nozzles 

/ This question of rock 

et motor nozzles is one 
/ of the major problems 

' now facing rocket ex 

* perimenters who are 

constantly devising new 
Improvements and new methods to 
take the rocket out of the realm of 
fantasy and into the field of practl 
cal use Booster motors to assist 
rocket take offs gyroscopes to guide 
flights along straight paths water 
cooled nozzles range finders to re 
cord altitudes and speeds automatic 


parachutes that return the rockets safely to 
earth—these are some of the devices that 
are now being tested and brought to per 
fectlon by laboratory experiments on a 
dozen fronts 

North of Roswell N M for Instance 
rockets wobble skyward from a sixty foot 
tower and then straighten out into a true 
vertical path soaring up tw o miles into the 
air at a speed of more than 700 miles an 
hour At the top of their flight they hang in 
air a split second then tumble over and float 
gently down to earth as their parachutes 
automatically belly out The gyroscopic 
mechanism that straightens out the initial 
take off wabble is a development engineered 
by Dr Robert H Goddard rocket pioneer 
Stabilizing vanes attached to the rocket are 
automatically controlled by the gases of the 

By ROBERT E. MARTIN 



exhaust stream moving the rocket back Into 
line when it wanders ten degrees away from 
a vertical path 

But actually how close is rocket science to 
practical exploration of the stratosphere at 
an altitude of say fifty miles’ Studies at 
the California Institute of Technology lead 
investigators to believe that with the ex 
haust velocity of 7 000 feet a second ob 
tained by Goddard s rockets pow der rockets 
could now be built capable of rising 100 000 
feet. In fact, under some conditions they 
believe a gas propelled eighty five pound 
rocket exhausting its burned fuel through 
a nozzle at the rate of 12 000 feet a second 
could rise under power to an altitude of fifty 
miles and then continue coasting straight 
up for another 175 miles 

For more than three decades scientists 
have sought ways to explore the atmosphere 
at great heights Today their thoughts are 
turning to levels where rockets would fly 
through a vacuum and celestial observa 
tions might be made without Interference 
from city lights haze clouds or air mole 
cuies of lower altitudes One Well known 
astronomer even went so far as to suggest 
the possibility of a complete astronomical 
observatory raised a thousand miles above 
the earth by one set of rocket motors and 
maintained at that level by another 


Of more immediate practical application 
is the proposal that rockets take over the 
duties of bea\y artillery In laying down a 
concentrated bombardment of an intensity 
not reached even with dive bombing air 
planes and the latest type or field and rail 
way guns Major James R. Randolph of the 
17 S Army Ordnance Reserve recently de 
dared that rockets could easily equal the 
performances of long range guns firing 
shells as far as seventy miles 

These long range cannon fire a projectile 
eight inches In diameter Instead of firing 
shots of moderate cal ber at long intervals 
said Major Randolph, a rocket plant could 
fire the equivalent of tw enty four inch shells 
as fast as desired 

Projectiles env saged by this officer would 
weigh four tons Thousands of them set Off 
simultaneously or In vollejs might lay 
down m a few minutes a withering barrage 
that present artillery could equal only over 
a long period of time 

Armor piercing rockets Pandolph further 
proposed could be carried by submarines 
while on land the rocket shells could be 
transported in ordinary motor trucks bear 
ing no resemblance to artillery weapons now 
easily identified by enemy planes 
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Portable Enlarging Outfit 
Fits in Traveling Case 


So compact It can be carried in a luggage 
type case only four inches longer than this 
page a new miniature enlarger permits travel 
ers to turn any hotel room or tourist camp cot 
tage into a darkroom for enlarging To set up 


the apparatus it is only 
necessary to tighten 
two screws Chemicals 
formula cards and a 
developing tank can be 
carried in the case 
along with the little en 
larger which is said to 
l do high grade work 


cose M males a 
■> da kfoom of any 
J place you may be 




Sensitizing Powder Comes 
in Handy Capsule Form 

Stepping up the speed of either movie or still 
film from fifty to 100 percent hypersensitizing 
chemicals in powder form are now offered for 
sale in capsules To increase the speed of the 
film all that is required is to drop one of the 
capsules in the film container and leave it there 
the required length of time The chemicals in 
the capsule w hich w ill keep for years accord 
Ing to the manufacturer act upon the emulsion 
and increase its sensitivity There is nothing to 
spill or come in direct contact with the film 


Combined Film Projector and Viewer 



P a ect ng enla ged fnages of tfansparenc 
"'ey can olso be v e«ed on a bu It n setee 


Transparencies can be either 
viewed or projected by means of a 
compact double duty accessory re 
cently placed on the market by a 
New York manufacturer When the 
transparency is slipped 
into place a movable 
yt,. W mirror throws the 

■HSyte&eA image on a viewing 
screen If the user de 
'vHH 4 s res 1 ° see the picture 
'ifVKB j cn ' ar £ C( l he simply 
turns a knob and the 
r j O wB fl mirror swings out of 
the way permitting a 
,ens to project the 
twfe&S&BB magnified picture on a 
- wall or screen formore 

detailed examinat on 
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New Accessories for 



Tb» color ng flu d i mad* by d »tol» ng itript of paper in wo**' 


Prints Colored 
with New Tints 
Are Ferrotyped 

C0U3RED photographs now 
can be ferrotyped and given 
a high gloss through the 
use of chemical tints which 
are sold In blotterlike strips 
and applied with pipe clean 
ers for brushes When pieces 
of the strips are dropped 
in water they produce the 
coloring fluid used on the 
photographs This fluid sets 
quickly so the print can be 
soaked in water after the 
coloring is completed ana 
then ferrotyped 


Exposure Meter Shows 
Density of Negatives 

Fob determining the relative dens! 
ty of color separation negatives a 
new device makes use of a conven 
tional photo electric exposure meter 
The meter is placed on top of the 
apparatus where it receives light pro 
jected upward through a negative 
The denser the negative the less the 
light reaching the meter A special 
scale attaches to the regular meter 



1 Compact Circular Developing Tank 



More compact than the 
conventional rectangular 
developing tanks for cut 
films and film packs a 
new circular product with 
a spiral groove reel per 
ml ta the amateur to de 
velop his films with a 
minimum of chemi 
cals according to the 
manufacturer By 
sliding the top section 
of the synthetic resin 
reel up or down films 
ranging all the way 
from 35 millimeters 
to 2'rz by 314 Inches 
can be accommodated. 
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Camera Enthusiasts 



Light-Tight Necks for Photoflood Bulbs 


Black necks on mushroom type photo 
flood bulbs how prevent stray light from 
spilling out and shining In the lens of the 
camera. Such lamps are designed with an 
interior aluminum reflecting surface which 


makes the use of a conventional reflector 
unnecessary The new opaque coating ex- 
tending from the base of the lamp to a 
point beyond the beginning of the reflecting 
surface makes the neck light tight 



Spotlight on Flash Gun 
Aids Focusing, in Dark 

Focusing in reduced daylight or at night 
vs simplified by a small spotlight which 
plugs Into the battery case of an American 
made flash gun Whenever there is in 
sufficient outside lighting for using the 
range finder or the ground glass of the 
camera for focusing the beam of the little 
spotlight will provide a spot of illumination 
for the- purpose The lamp can be plugged 
into the flash gun outlet m a moment The 
attachment also provides a test for the 
strength of the flash gun battery 
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Socket Adapters Center 
Midget Flash Bulbs 

TO cfnter midget photoflash bulbs in 
standard sire reflectors nickel plated socket 
adapters are now available One end of the 
device screws into the regular socket of a 
flash gun The other is slotted to provide 
a bayonet lock which facilitates rapid re- 
loading One size of the adapter with a 
short stem is for small reflectors another 
size with a longer stem for large ones 
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L which George M W alters a California photog 
rapher has perfected after sixteen years of re 
search A remote control cable and switch enable 
the photographer to snap the shutter from any 
point in the studio The electrically operated shut- 
ter permits l/l 000th of a second snapshots 



New Extension Adapter 
Ejects Used Bulbs 

Burned fingers are prevented by a new 
extension adapter for synchronizers which 
contains a built in ejector for peanut size 
flash bulbs Slight pressure on the ejector 
forces out the hot used bulb and makes 
handling unnecessary 


Enlarging Paper Packed 
in Perforated Envelope 

TO save trouble for the darkroom worker 
one American manufacturer of enlarging 
paper is incorporating a perforated strip in 
the flap of the package By gripping a tab 
at the end of the strip and pulling sidewise 
the user can rip off the perforated section 
and quickly open the package leaving a 
narrow flap to protect the contents 



• a elector forces out ih« hot uted bulb 
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SVSRY SECOND of the i ear, an at erage of 
aho "t M, 000,000 tent of ram and snou fail 
on the surface of the earth. 

NOVA SCOTIA S coast line is three times 
as /on? at the entire Pacific coast tine of 
the Lmted States 

KANGAROO TAIIS protsde fibers uhich 
are med j 0 r thread in certain types of 
surgery 

>r£?WHO'M 
S-/ TXOue«T 


r 'MM 


Arrow* show thicker layers caused by unusual r< 
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mm jeju^ee 

^uevtimjles. 


Wo vo odfied o 1 H[o var ety to ovf quit for your enterto nm«nt Try to p cl the r ght onswee to 
complete the fret f ve lenten Cel Then follow instruct on* for the rest Answers ore on page 223 



7 You would be safest from lightning (a) 
in swimming (bi standing beneath a tall, 
isolated tree (ct under jour bed (dt with 
in a steel framed office building 

2 A diamond back terrapin is (a) a highly 
\enomoii3 snake (b) a piece of expensne 
jewelry (ct a turtle prized as a table dehca 
cj (d) an issue of paper money guaranteed 
by Treasury deposits of diamonds. 

3 If one of jour car s cylinders fads to fire 
the trouble may be a faulty (a) spark plug 
(b> flj’wbeel fc) transmission (d) odometer 

4 To save weight in building ships and other 
steel structures riveting sometimes is re- 
placed by (at pickling (b) n elding (c) vul 
camzing (d) electroplating 

5 A half hitch is a kind of (at swimming 
stroke ( bl auto-trailer coupling (c) knot 
(dt belt for a repair man who climbs tele 
phone poles 

Answer "Yes" or "No" 

If you oren t jure try for o good gum 

6 Are bats blind’ 

7 Do U S. battleships fire torpedoes ’ 

8 Should a hack saw be used to cut metal’ 

9 Is a spider an insect’ 

1 0 Can the pilot of a motorless glider ever 
8 °®r higher than his point of take-off’ 


Censored Sentences 

Each doth standi for a letter in Ihe 

11 A IS a small burrow mg am 

mal but a is also a skin blemish, 

or a — may be a breakwater to 

shelter a harbor 

12 A carpenter smooths wood with a 

three points determine a 

a is useful to 

an aviator 

13 You would need a — — to change 

a tire a deck of playing cards contains four 

s a Is a kind of flag 

telephone switch board connectionsare made 
with s 

14 A carrot is an edible two Is 

the square of four money has 

been called the of all evil. 

15 You could fill a drinking glass from the 

a is a light knock a ma 

chin ist uses a to form internal screw 

threads. 

Pairing Them Off 

Con you Juppfy the m js ng word 
commonly ouoc oted w th Ihe 
ethef7 Doihei represent letter* 

16 Flora and 

17 Block and — — 

18 Latitude and 

19 Stress and 

20 Brace and 


Now YOU Ask US One' 

We pay $1 for each question accepted. 
Address the Question Bee Editor Popu 
lar Science ifonthlj 253 Fourth Ave 
nue New york City 
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Sc sen rg cool f om the m itu e of mud ond lOnd tucVed 
fomo' ver bed by the vacuum ele®"*' «e« n of ’ 9*>t 

Coal Mined from River Bed 
with Pumps on Odd Barge 

PfNNSYLVANiA miners are using an odd nver 
barge to reclaim some of the fine particles of coal 
washed into the Susquehanna River from near by 
coal fields Through a pipe dragged along the river 
bottom coal mixed with mud and sand is pumped 
to the surface where it is extracted by screening 




Tables Turn 
To Speed Up 
Production 

To s avf valuable 
time four work tables 
are mounted comer to 
corner on a circular 
track in a Cat SornVa 
aircraft plant When 
two operators have 
each routed a table 
load of sheet metal 
parts with routing ma 
chines mounted on 
swivel arms the tables 
are turned bringing a 
new batch of work in 
front of each operator 
without loss of time 
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Plants Are Boarded 
at Hothouse Hotel 

A boarding iiolse for bouse 
plants is now in operation in the 
suburbs of New "York C ty so that 
householders planning to be awa> 
from home on business or vacation 
trips can leave their plants In safe 
hands The plant nursery fees 
range from twenty five cents a 
month for a geranium plant to ten 
dollars a month for a large tub- 
planted orange tree All rates are 
Amer can plan 

Milk Is Kept Fresh 
by Novel Process 

Preserving milk in hot weather 
without ice or refr geration is said 
to be made possible by a new proc 
ess Gases are first removed from 
the fluid and replaced with oxygen 
Then the milk is smothered with 
oxygen for several hours under 
pressure at from 104 to 176 de 
grees F Saturated w th oxygen in 
storage it Is said to keep for eev 
eral weeks at room temperature 

Model Homes Built with Ready-Made Kits 

Model, homes are bu It easily w 1th construction kits 
now available Var ous outfits for a large variety of 
bouse styles have parts ready to assemble although 
they are left unpalnted to allow the owner to select his 
own color scheme Walls and roof are wood panels 
resembl ng s d ng and shingles while doors and win 
dows come in un ts ready to si p into open ngs 





Horse-Meat Worms rool frogs 



T RICKING frogs into eating horse meat 
by making them think It alive is the so 
lution worked out hy H L Parker of El 
Monte Calif for the problem of diet In do 
mestic bullfrog breeding For twenty years 
Parker has been experimenting in raising 
frogs as a food delicacy Recently he de 
cided to try feeding his frogs on a horse 
meat menu since he found it practically im 
possible to provide the frogs natural live 
diet of vast quantities of minnows insects 
and earthworms He contracted with the 
owner of a near hy lion farm for a supply of 


Mrflm till I good l The novel frog d «f 
fomplei of »n ch are teen of fhe left 
motes ro s ng crooters more prof toble 

horse meat the regular food of captive 
lions This he chopped Into strips about 
the size of worms and tossed into his 
concrete frog tanks Eddies of water 
created by a high pressure water jet 
from a pipe animated the meat strips and 
made them appear to sviim about on the 
surface Frogs came hopping from all di 
rections and snapped up the morsels with 
relish Now Parker buys his own horses and 
has them butchered at a near by processing 
plant to provide food for his amphibian live 
stock Horse meat is fed to the frogs twice 
a week and they thrive on it so well that 
Parker figures in seven months he can make 
about $400 profit on an original $100 invest 
ment v, ith a batch of 1 000 meat eating 
frogs raised for the market 
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T O ENABLE color blind motorists to de 
termme whether a traffic light Is red or 
green a New York City optical firm has just 
introduced special glasses The spectacles 
are made in two sect ons the upper consist 
mg of a segment of dark red filter glass 
and the lower of clear crown glass although 
optically ground eye correction lenses may 
be employed for those who ordinarily wear 


light at ail in the traffic standard he knows 
that it must be either red or amber the 
stop or caution signal since the filter 
blocks out all rays emanating from the 
green go-ahead light while admitting the 
others Since eye specialists estimate that 
one person in every twenty five is color 
blind the filter glasses should make an im 
portant contribution to the problem of in 
creasing traffic safety 



Car Travel Bags 
Strapped to Roof 
Out of the Way 

GARMENT BAGS that fit out 
of the way flush against the 
celling of an automobile are a 
new convenience for tourists 
and travelers A wire frame 
w ork fits snugly to the ce ling 
of the cat extending across 
from the top of one side win 
dow to the other Two detach 
able garment bags made of 
imitation leather and fitted 
w ith hangers are suspended by 
a ban life from each s de of the 
wfre frame When packed the 
bag3 are swung up into an over 
lapping pos tion on the ceil ng 
and held in place by straps and 
hooks as shown in the upper "t 
photograph at the left 




Lubricator Feeds Grease Automatically 

AUTOMATIC lubrication of 
springs, control arms, drag 
links, andiother automobile 
bearing surfaces is accom- 
plished by an ingenious fit- 
ting The simple unit is a 
small steel sphere, having a 
grease-gun fitting and de- 
signed for insertion Into 
bearing holes directly, or in 
directly through adapters 
A hollow synthetic rubber 
ball fills the interior until 
grease or oil forced Into the 
sphere collapses the ball 
and compresses the air 
within it This compressed air 
tends to return the ball to its 
original round shape, a gradual 
process that pushes grease or oil 
into the bearing surface as the 
supply is used up Each sphere 
holds a quarter of a fluid ounce 


Blackjack Shifts Gears 

Made of soft rubber with a lead- 
weighted ball at one end the gearshift 
knob and shaft pictured at the left can 
be removed quickly for use as a weapon 
in case of a holdup or other emergency 
along the highway 




Pumping grease 
info fabricator 
A rubber boll, 
teen af left e«- 
pandt to feed 
it gradually to 
bearing surface 




New Safety Light 
Makes Arm Signal 
Visible at Night 

To ILLUMINATE the arm of 
an automobile dm er at night, 
as he extends it to signal a 
turn or stop, a Los Angeles, 
Calif , firm has just in- 
troduced a special safe- 
ty light Designed to fit 
within a car at the 
back of the drivers 
window , the safety light 
can be installed in any 
make of car within a 
few minutes. The acces- 
sory has been endorsed 
by the Los Angeles Po- 
lice Department, which 
W has installed a num- 
ber of the lights in 
its radio-equipped pa 
trol cars 
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S TRIKING directly through the A1 
legheny Mountains instead of over 
them, a new 160 - mile superb! gh 
•way between Pittsburgh and Harris- 
burg Pa_ will be opened for the first 
tune this summer Following the road 
bed of an abandoned rail was the super 
bigbwa} leads through seien miles of 
tunnels, mostly dug by the railroad 
builders. It orkers w earing spec al rub- 
ber-cushioned helmets, upon which a 
ten pound rock could fall from a twen 
ty five-foot height without causing in 
jury completed the tunneling The bor 
ings help to keep all grades at a maxi 
mum of three percent, permitting high 
speed car and truck traffic o\er four 
concrete lanes. A motorist s dream, the 
highway has no cross streets, railroad 
cross ngs, towns, or traffic 1 gbts. Its 
construction reduces the total vertical 
climb in crossing the Alleghenies from 
10 000 to less than < 000 feet, material!} 
reducing driving time fuel consump- 
tion, and danger in winter on icj grades, 
while greatly increasing dn mg ease 
and comfort for motorists. Its route, 
with relation, to the present Lincoln 
Highwaj is shown in the map below 


- -Cfa 


V/eo ng *Vioclproof Viel* 
met* eng neen turrey 
one of the tunnel bo 
ng*. The »ood narrow* 
to two lane* n tunnel* 




How the New Cars Are Designed 


An artist sketches an exotic streamline 
iesign on a giant blackboard Sculptors 
mode] it full size in clay Artisans carve it 
DUt of solid chunks of wood Metalworkers 
fashion it m sheets of steel Finally a car of 
new and daring design is created only to 
be dmen virtually to destruction in brutal 
tests that will decide whether it shall be 


aarcceg 


scrapped or become the newest product of 
a mass production line In the accompanying 
photographs taken m the art department 
of the Chrysler Corporation In Detroit, 
Mich you see a few tentative models of 
the company a future cars There as in 
similar departments of other manufactur 
ers the endless process of improving the ap 
pearance and performance of cars goes on 
behind locked doors to make your car of 
two or five years hence a reality 




New Battery Tester Speeds Car Service 


QUICK checking of the condition of car 
batteries without removing them from the 
car is possible with a new accessory for 
service station attendants Cables attached 



Rubber on th t hoot prevent! icrotching the window 


to the unit are readily clipped to one battery 
terminal and the car s ground As a motor- 
ist touches his starter button, visual indica- 
tors register the battery s condition 

Ratfleproof Coat Hooks 
for Auto Windows 

Window hooks tor car doors that do not 
interfere with opening or closing the win- 
dows have just been put on the market 
Coat hangers, coats, and other articles hung 
on them are held securely In place Because 
the hooks are amply covered by rubber, 
there is no danger of their injuring the 
window glass under normal vibrations, ac- 
cording to the manufacturer In addition, 
they are effectively prevented from rattling 


Sealed-Beam Conversion 

SEALED beam lights can now be installed on cars a year 
or more old with the parts contained m a new headlight 
conversion kit The change over is said to be extremely 
simple It merely is necessary to remove the rim, lens, 
and reflector from your 
present headlamp install 
the new parts contained in 
the kit, make several wiring 
connections, and replace the 
headlamp run Adjustments 
are provided for aiming the 
lamps properly Two types 
°f kits are available, adapt- 
able to moat standard 
makes of cars and trucks. 
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Car for Children 
Is Easy To Drive 


DESIGNED and built 
by Karl New hold of 
Roseville Mich an au 
tomobile for children 
has an all steel racing: 
type body mounted on 
a sixty four Inch wheel 
base The diminutive 
car Is pow ered by a 2 1 
horsepow er gasoline en 
gine that dmes the 
midget at a top speed 
of twenty five miles an 
hour 5 mplified con 
trols consist of a steer 
Ing wheel and a com 
bmation lever that op 
erates not only the 
starter but the brakes 
and clutch as well 



Three Map-Reading Aids for Tourists 



Three new aids to help motorists fol 
low their touring routes easily have just 
reached the market Shown at the top 
left is a map case with transparent pock 
ets on the front and the back for maps in 
immediate use plus three pockets for 
extra maps and pencil holding loops 
Below this is pictured another map case 
In which any map six and a half Inches 
wide and under tw enty five feet long may 
be mounted on rollers and turned by 
bring a desired section into view 
below the transparent cover 
The third item is a key chain 
and ring fitted with an un 
breakable plastic magnifying 
glass to simplify the task of 
examining road maps In de 
tall 


At fop i a map ease w th transparent s de 
pockets Above another case n wh eh str p 
maps move on rolfe s under a w ndow R ght 
key cha n w th unb eakable magn fy ng lens 
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CAR TIPS FOR 


Reflector Button 
Inside Door 
Protects Motorist 


Other eori 
Ight. illu 

"linofe the 
reflector 


For car repairs beside the 
road at Bight, it is a good 
safety measure to have a 
red reflector button fastened 
permanently on the inside of 
the left front door, or of 
either left door hinged at its 
front edge as indicated in 
the accompanying sketch. If 
your doors are hinged at 
their rear edges have a but- 
ton on hand that can be 
hung on a door handle when 
needed Motorists coming 
from behind when the door 
is open will see the reflector 
and be warned in time to 
give you and >our car a 
•wide berth. — R. H. P 


Easily Made Gauge Tells 
Fuel-Pump Condition 


A GASOLINE PRESSURE gauge to show that 
your fuel pump is working can be made 
from a length of copper tubing, a pipe T, 
and an old low pressure oil gauge The T is 
inserted in the line between the pump and 
the carburetor, and a new line run to the 
gauge mounted on the dash. For rubber 
mounted engines insert a flexible pipe to ab- 
sorb vibration — R_ Me C 



hi r — 11 



Wheel Lever Aids Moving 
of Cars in Garage 


Two long bolts inserted in a four foot 
length of two-by-four as shown at the 
left and hooked over at their ends provide a 
highly useful wheel lever for moving cars 
about m a garage In use the hooks are In- 
serted in the spokes or slots of a rear wheel, 
and the handle pushed In the direction it is 
desired to move the car One man can thus 
move a car easily Rubber tubing pushed 
over the bolts will prevent marring the 
wheel finish. — E H. 
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AMATEUR MECHANICS 



Long Magnet 
Recovers 
Dropped Parts 


Mas y meehanlcxhave 
ha 1 th* time wasting 
experience of losing a 
key washer or nut in a 
transmission box or 
other out of the way 
place la a car A long 
reach magnet wilt get 
them out in a hurry I 
male one from aa oil 
Model T magneto mag 
net around which I 
shape l a length of 5 If iron rod as shown 
leaving parallel extensions about a fort long 
and an tnch apart The assembly shout 1 be 
seasons 1 for about twenty four hour* before 
attempting to use It to become thoroughly 
magnetize 1 ~P <=5 



Clothespin Starts Siphon 

YOl can use a clothespin to start siphon* 
mg gasoline from a car tank avoiding the 
danger of sucking poisonous chemicals into 
your mouth Ptnch one end of a rubber tube 
between the jaws of the ptn and wrap the 
tube tightly over the whole pin Place the 
other enl in the liquid and unwind the 
tube It will quickly fill with gas — L. \V 


Rubber Bumper Protector 
Is Old Inner Tube 

By CVTTivr a length of oil Inner tube In 
the manner shown la the Illustration at the 
right you can make an effective bumper 
protector for your car Folded and stored 
under or beside the spare wheel in your 
luggage trunk It will always be available 
for slipping on the bumper when you are 
called on to push a friend s car with your 
own Tou will find that it will protect the 
finish of both your bumper and his from 
ugly scratches. — B. II 



Tli t pattern w II mol* o guard for most ear bumpers 



Or.as ng the .urfae# to top pa nt from eh pp n 3 off 


Grease Saves Fender Finish 


Wnrsrvm I have to straighten out a 
banged up fen ier that Is not too badly 
mashed particularly where the finish his not 
been chipped when the damage was done I 
smear heavy cup grease on the outside of the 
fender Then I go to work an 1 hammer the 
metal back In shape In the usual way I 
have found that when the fender is not too 
sharply dented a re finishing job is seldom 
necessary after the greasing precaution has 
been taken as the enamel is kept from 
cracking away from the metal by the heavy- 
bodied material — D M 
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Gus Listens, Then Looks 


T HE tan colored roadster on the Model 
Garage a greasing rack was five years 
old and it wasn t of an expensive make 
but Gus Wilson nodded satisfaction when 
he* looked at it. Then be turned to the 
brisk looking young man w bo had brought 
the job in. 

That a the way I like to see a car kept, 
he observed. Shows that its owner has had 
sense enough to learn something about the 
machine he s driving and that he isn t 
afraid of getting a little oil and grease on 
his hands Without even stepping on the 
starter Im willing to bet yon get good 
mileage out of the gas you burn and that 
your engine does its Job without making a 
lot of noise about it 

The young man laughed bitterly You d 
win on the gas end of your bet, he said, 
but youd lose on the noi3e end. That 
engine does make a noise — a queer sort 
of noise that I ve spent a lot of hours and 
quite a few dollars trying to kilL But I ve 
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never been able to even locate it let alone 
kill it. It s annoying but it doesn t affect 
the cars performance 

That so'’ Gus said Immediately inter 
ested. How come - ’ 

1 bought the bus when it was three years 
old, and had about thirty thousand on 
its clock. I had new piston rings installed 
spent several evenings getting everything 
else in first class condition and then started 
off on a two week vacation trip The first 
hundred miles or so were swell — no trouble 
at alL Then I began to hear that noise — a 
light tapping It sounded to me like a 
valve stem chattering in its guide or maybe 
a broken nng I got out and looked things 
over as thoroughly as I could on the road 
but didst find anything wrong So I went 
on. So did the noise' But the car con 
tinued to run all right 

That evening I checked things more 
thoroughly but I couldn t find a thing 
wrong Next morning it was the same as 
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it bad been the day be 
fore — not a sound for a 
couple of hours and then 
that tapping again It w as 
like that every day for 
two weeks and It darned 
near ruined my vacation 

As soon as I got home 
I had the car gone over 
by the people who had 
installed the new rings 
The> said that the noise 
was caused by the push 
rods which were worn 
and should be replaced 
So I had them put m new 
push rods Same thing all 
start out all right but after I d been driv 
lag a couple of hours the tapping would 
start 

Since then Ive had the car In a dozen 
shops but no one has been able to find the 
cause of that noise Now I\e given up 
looking for It But at that It Still bothers 


When It Comes to 
Curing Cor Ills 
You Can Save Your 
Hands by Using 
Your Ears and Eyes 
• • • 

By MARTIN BUNN 


i\er again— 


Sure— It w ould Gus sympathized \ ou 
ne\er hear It until >ou\e been driving a 
couple of hours bey* That looks as If — 
He broke off went over to the car walked 
under the greasing rack and ran a fore 
finger over a small dent m the lower fly 
wheel cover Thats been there ever since 
before I bought the bus the owner told 
him The first fellow who had her must 
have dented it driving in a deep rut — or 
maybe a heavy rock hit the cover 
Gus nodded. That noise you were telling 
me about he said Is it any louder when 
you re doing fifty than it is when you re 
going about thirty*' 

Not much louder the young man said 
But the taps seem to be a lot faster 
when Ini going fast At fifty the noise 
sounds continuous 

Gus tapped the dent with his finger 
‘There s your noise maker he said 111 
show you Hey Harry get that lower 
flywheel cover off will you’ 

’ne'ipeT tools the cover off 
Gus examined its inside surface 
carefully Then he pointed to a Tim. 
small burr on which the metal 
w-as polished bright by friction 
There it is he said A tooth 
on the fly-wheel starter ring thats 
maybe only a couple of thousandths 
Of an inch higher than the others 
just barely touches that burr on 
every revolution of the wheel I 
suspected something Uke that when 
you told me that the taps are 
closer together when you are go 
mg fast than they are when you 
are going slow A noise like that 


always is hard to locate— 
it gets magnified and by 
the time it gets out to you 
it might be coming from 
anywhere in the engine 
y\nnt me to fix It* Flat- 
tening out the burr and 
putting a little weld In the 
cover will do the trick 
There s something I 
don t understand the 
young man hesitated 
Why Is It that I never 
hear the noise until I've 
driven a hundred miles or 


Fxpanslon Gus told him That burr 
Isnt high enough for that high tooth to 
hit It while the engine is fairly cool But 
after a couple of hours of driving the 
engine gets good and hot. That causes the 
metal of the flywheel to expand — end that 
makes the high tooth hit the burr 
The roadster s owner still looked doubt- 
ful I know— you ve been stuck before on 
this Job Gus said This time you needn t 
take a chance If you ever hear that noise 
again drive in here and 111 give you 
back your money 

Go ahead and Ax it the young man 
said 

An hour later tousle headed y oung Tim 
Sheridan his dog Dodger on the scat 
beside him drove Into the shop in a sedan of 
32 vintage and disreputnblc appearance 
What the heck are y ou up to now * 
Gus greeted his favorite disciple 

Tim s gray ey es sparkled from behind bis 
big round spectacles Trying to make a 
few honest dollars he said I bought this 
old wreck for fifty and I ve dug up a guy 
who 11 give me a hundred for It— 1/ I can 
make it run right That fifty -dollar profit 
is exactly how much more I need to get 
me through my first y ear at Tech 

That close 17 Good for you' There was 
appreciation in Gus s voice He knows how 


Tim* gray aye* *par 
Vlad from bah nd hi 
b g round speclaclat 
Try ng fo mole a few 
bones! dollar* heiaid 
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hard Tim has worked getting together the 
stake which will put him on the road to 
being able to sign ME after his name 
Well whats the matter with the bus — 
senile decay’ 

I don t know what s the matter with It 
Tim admitted. What tens the matter with 
it was that it was so full of carbon that it 
knocked whenever it tried to climb a hill 
I ve scraped the carbon out and ground the 
valves But now it dies on me whenever I 
speed up the engine It 11 keep going after 
a fashion with the 
choke all the way out 
but when I put it in 
— dead 

Carburetor alt 
right ’ Gus asked 
Yes I cleaned it 
and adjusted it Gas 
line too 

How about the 
valve clearances’ 

Exactly what the 
book calls for 

Then it may be the 
fuel pump Gus sug 
gested 

That s what 1 
thought But it isnt 
the fuel pump I put in new diaphragms 
Didut do any good 

Yes’ Gus said Lets have a look 
He examined the pump and carburetor 
Start your engine and let it idle he told 
Tim The engine idled smoothly enough 
Huh Gus grunted. Now speed her up 
Almost at once the accelerated engine 
stopped 

Gus felt the nut where the gas line con 
nected with the pump to make sure it was 
tight W hat s this ’ he demanded He 
held up his hand his thumb and forefinger 
were covered with some sticky substance 
Shellac Tim said I put some around 
the line nut to make sure it wouldn t leak 
You did hey’ Gus grumbled Deftly 
he dismantled the fuel pump Then be 
carefully examined the check valve Take 
a look at this See’ The valve is gummed 
to its seat Some of your shellac worked 
back into the vafve seat Clean it out 
thoroughly and put in a new check valve 
Tim examined the valve intently You re 
right — as usual he admitted The valves 
stuck sort of half way — open enough to let 
sufficient gas flow through to keep the 
engine Idling but not enough to keep It 
running when you step on it 

It was quitting time and Gus began to 
wash up Tim perched on the workbench 
and rolled a cigarette You re a good guy 
Gus be S aid I sure do need that fifty 
collars and now i u get it 


Forget it Gus growled Anyhow I 
like trouble shooting Keeps the old bean in 
working order Did I ever tell you about the 
hardest trouble shooting Job I ever ran up 
against ’ It was four or five years ago An 
Ice cream company down in the city bought 
a fleet of sedan delivery cars and outfitted 
them with dry ice refrigerators Before , 
long they began to find the cars transmis 
sions dry when they inspected them and 
the grease in the differential housing in 
stead of where it belonged The manufac 
turer 8 service man 
told them to pack the 
rear bearing lock ring 
slots with ground cork 
— but that didnt do 
any good and neither 
did anything else that 
they tried 

The fellow who has 
charge of their garage 
is an old pal of mine 
and when his boss be 
gan giving him real 
hell be called me up 
and asked me to go 
down and see If I 
could find the trouble 
They were having 
exactly the same grief with all their cars so 
I worked on only one of them I took its 
transmission down and checked every part 
—OK. I checked the alignment with the 
rear end — O K I did everything I could 
think of and every night the car came in 
with its transmission almost dry and the 
grease in the differential housing 

I began to lose sleep over the job — and 
I hate to lose sleep One day I got down 
to their garage Just as the car I had been 
working on was driven in I got under it 
and as I took out the plug to check the 
grease X heard a peculiar sort of hissing 
sound That was the tip off Without say 
ing anything to anyone I took a small 
electric hand drill and drilled a very small 
hole in the torque tube 

I was waiting when the car came in 
the next day and I got under It In a hurry 
The grease was all in the transmission 
where it belonged and l knew t had the 
trouble licked 

All right Tim said I II bite What 
teas the trouble’ 

Gus grinned The ring and pinion gears 
created a suction which pulled the grease 
down the torque tube into the differential 
he explained The hole I drilled killed the 
suctfon In the next years model the 
makers vented all their torque tubes. One 
of those little things — easy to fix, but the 
hardest trouble shooting Job I ve ever been 
up against 


GUS SAYS ■ 

Somebody fried fo led me that cor 
headlights ore loo br ght nowa 
days Thai * as foolish as saying 
modern gas is too strong cars too 
fast roads too good Remember 
fh s They re all |usf as safe or 
dangerous as the ear drivers ihaf 
use them! 
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bench indicated is 6 long- with cupboard 
room inside and a good working space at the 
vise end With the scroll saw adjusted for 
cutting from the side not only can small 
lumber be handled but long decorative 
bands or cut oits as well 

The lathe is chosen because turning can 
not be done by hand or even imitated with 
out prohibitive labor If outboard turning is 
to be done the machine is easily swiveled 
to a diagonal position 
How can end space in the garage be 
ut it zed? 

Figure 2 is a good plan for a shop at the end 
of the garage If a side door is present or can 
be cut in set the circular saw near it where 
long boards can be fed in The saw if 
equipped with rollers can be pushed back at 
the end of the bench if the car encroaches 
In this shop moldings on straight work and 
outs de curves are possible but sawed curves 
and fretwork must be done by hand 
Must benches and machines other than the 
circular saw be placed ago nst the wails? 

No Some of the best arrangements come 
from putting the ends to the wall or even 


by standing equipment entirely out in the 
room as in Fig 3 This plan is excellent for 
irregular layouts as In a basement Notice 
that the drill press lathe and circular saw 
are within a radius of about 3 from the 
bench vise A scroll saw could stand along 
the back of the bench within the same circle 
All machines are within a couple of steps 
from the bench 

How may a small lean to or other addition 
to a garage be made into a shop? 

The plans in Figs I and 2 would fit Fig 
ure 4 is an Ingenious arrangement for an ad 
dition built on the end of a garage 10 wide 
Although the room is but 6 wide long 
boards can be crosscut Or ripped by the use 
of a circular saw of the overhead track va 
nety mounted on a bench at one end A slit 
in the garage end and a large window oppo 
site will allow stock up to 4 wide to pass A 
supporting bench is buflt in the garage 

In Fig 5 the bench and lathe are re 
placed with a scroll saw the saw bench 
serving as a workbench and cabinet Machine 
crosscutting and ripping jointing shaping 
disk sanding grinding scroll sawing edge 
filing die filing and metal sawing are pos 






Two-Ply Baseboard Bends 
to Fit Curved Wall 

Bending baseboards to fit curved walls 
can be done readily If two or more thin 
layers are used as illustrated above Apply 
them to the wall separately Fasten the in 
ner layer or layers with screws and the 
outer one w ith finishing nails If the bend is 
sharp enough to require it screws can also 
be use* at the bottom of the outer layer 
where they will be concealed by the floor 
molding -John Modroch 


Electric Iron Smooths 
Sanding Disks 

Stick adhesive applied to sanding disks is 
likely to produce an uneven coat especially 
if the metal is cold After putting the sand 
paper disk in place co\ er It with a sheet of 
wrapping paper and press it with a fairly 
warm electric flatiron The disk will adhere 
quickly and all lumps of adhesive will be 
leveled off — LfsuE Kinmng 



The d si of jondpoper < covered w th wrapp ng 
poper and pressed w Ih a fa rly warm eleeir e wo" 


Using Blowtorch Near Woodwork 

Wiiev it Is necessary to use a blowtorch 
on plumbing near beams flooring or other 
woodwork a quantity of wet powdered as 
bestos may be placed on the area where the 
flame might reach to prevent a fire hazard 


Adjustable Cut-Off Gauge Added to Circular Saw 



IF THE miter gauge of jour circular saw 
Is equipped with a clamping attachment, 
you will find It easy to cut small pieces of 
wood to exact size With the aid of this ad 
) justable stop In the original the measure 
ments on top of the body piece were scribed 
in and after* ard inked but a short rule may 
be let into the wood and will serve as well 
Dimensions of the original 
attachment are given at 
the left. 

In use the jig is slipped 
under two of the clamping 
screws and the nght edge 
of the body section is 
brought just up to the saw 
teeth and clamped The 
sliding stop block is then 
set at any point desired 
and clamped G H S 


WOODWORKING 
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Planing Vis^ Adjusts 
Itself to Any Wood 

FOR planing the edges of different thick- 
nesses of wood, ranging from very thin up 
to 2", I have for years used the quick acting 
vise shown at the right It can be made 
small for model work or larger for general 
work One great advantage is that it does 
not obstruct the surface of the workbench 
as is the case with the V-type planing stop 
so often used A powerful spring is required 
The one on my vise was taken from an old 
iron bed — A bbott B D\vis 


In laying out accurate measurements on 
wood It Is best to make the marks with a 
knife or a rather hard sharply pointed pen- 
cil If the rule is old and worn measure 
from the 1" mark rather than the very end 



Light Hanging Wall Rack for Small Ornaments 





Indoor clothesline is used as the support for the three 
shelves of this attractive wall rack for holding small 
ornaments The shelves themselves are laid out on * 
plywood and the scalloped edges are cut with a scroll 
saw In the comers 3/16 holes are drilled for the cord. 
One coat of flat white paint or enamel undercoater is 
applied and one or two coats of enamel of any color. 
i In stringing the shelves, one piece of cord is used 
It is earned through the holes as indicated by the ar- 
rows In the assembly diagram To support the shelves, 
H string is knotted around the cord as shown in one of 
the photographs Tassels are formed on the loose ends 
of the cord by unraveling the strands Adjust the shelves 
to hang evenly before tying the bow' permanently 




By CHARLES JEGL1NSKI 

A SEAJLVN S ship chest sug- 
gested the design of this 
useful piece of furniture 
i It can be used for holding 
tojs, and there is a rack in the 
cover for story and painting books. 
The lid which is upholstered, 
- •» sen es as a bandy seat for 
dressing a child. The chest is 
equally appropriate for older 
bojs and girls. 

Pine, cypress or other soft- 
wood may be used The chest 
proper is first assembled from 
29 boards It can be built 

as an entfrelj inclosed box, 
and the lid section then cut 

3 away, or it can be made up of 
boards of assorted widths 
However, I happened to have 
a 9 \ s " board, so in making the 
original I fastened two pieces 
j 9‘i" by Z0\" and two pieces 

' 9’-' by 15i» ” with screws 

> set into counterbored holes 

j These holes were plugged 

* with »*" dowel pegs %' long, 

i sanded round on one end. The 

bottom was cut and nailed 
’ inside, the nails later being 

covered by the rope trim A 
three sided top section was 



The tioMs 
a lot of toys and 
there * 0 roek 
n the cover for 
story and po et 
mg books The 
f A is upholster 
ed o the < mple 

tray shown below 



then made to 6t on the upper 
edge of this hot at the rear It 
was doweled and glued in place 
and & J -’ board 5*4 by 30 a * 
was glued over this 

In making the cover frame 
notice that the front piece over 
laps the two sides and the back 
fits on the inside The front ta 
Screwed and dowel pegged to 
match the chest A top *-* by 
Tl^s* by SO**' Is glued and 
nailed on The bookrack is then 
added as shown. 

The ornamental rail is shaped 
on t»*s spindle shaper but it 
could simply be beveled The 
back and sides are mitered to- 
gether Cut the sides to the 
quarter round shape Indicated 
and assemble with dowels 
Four handle brackets ate cut from 9i" 
stock and given a molded or beveled edge 
Bore a hole In the center of each for 
the rope handles Screw the brackets from 
inside of chest and use glue also They are 
placed 5>A' from the edges of the chest 
front and back and V " from the top Tk> 
not add the rope handles until after stain 
mg and finishing the chest 

Maple stam is brushed on the wood and 
wiped oft with a clean cloth Allow this to 
dry overnight then apply three coats of thin 
orange shellac Rub with 3 0 steel wool 
Add a hand painted boat or a nautical de 
calcomama (transfer) If desired Then 
polish the wood with furniture wax 
For upholstering a nautical design in 
chint* or cretonne is used The cloth with 
the finished side down is laid to overlap 
the back edge of the lid only 1" A piece of 
any ordinary cloth is laid on top of the up 
hoistery material. Cut a V wide strip of 


thin cardboard and tack to the very edge 
of the kd over the edge of the two fabrics. 

A pillow is now sewed up to the width and 
length of the cover Fill it with mohair and 
sew the opening Let the two pieces of Cloth 
dangle over the back of the lid and tack the 
pillow m place A strip of cotton is next 
laid around the two sides and front to pad 
the sharp edge of the cover The two fabrics 
are pulled over the pillow and tacked to 
overlap the Sides and front 1" 

Cut a stnp of the Upholstery material 
1 %" wide and long enough to go around the 
three sides of the lid Cut a strip of card- 
board ¥>* wide and fold the cloth around to 
make a binding Tack this around to cover 
the tacked edges of the cloth A white 
cotton marine rope is now nailed over the 
binding with I" brass roundhead nails. 
Large scalloped upholstery tacks are nailed 
in at each end to cover the ragged end of 
the rope Do the same at the bottom 
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Gun Cabinet 

A CERTAIN rough and ready simplici 
ty makes this knotty pine cabinet 

L \ particularly appropriate for a 

/ \sportsman s room It is finished in 
a rich amber tone and the silhouette of a 
dog ornaments the upper part of the door 
The cabinet is 63 high 16's" wide and 
10* deep outside measurements Dimen 
slons of all th° pieces are given in the list 
of materials and the parts have been let 
tered for ready Identification 
Except for the plywood back the cabinet 
i proper Is constructed of dressed white pine 

. The exposed parts are of a grade having 

L sound knots the gun rack and m nor parts 

k are clear stock The thickness is nominally 
1 " but actually the wood is about %" thick 
The widths can be changed slightly If nec 
essary to suit the stock widths of the roa 
terlal available 

The rear edges of the sides A and the top 

I and bottom B are rabbeted so that the 

thick plywood back can be set in The dog 
s lhouette (either design may be used) is 
cut from M* thick 
pressed composition 
board and glued on W j ! 
The gun rack O is bored I U I 

for pegs spaced lVs" I 

apart It is best to leave 1 

these unglued so that r % 1 ] 

some may be removed r ff® j 
as necessary when it is K ( j ' 

desired to store double “ |{ 1 

barreled guns It $ j 

The wood Is finished I „ j * j 

with amber stain and ! 

thin coats of orange 
shellac rubbed between 
coats with steel w'ool 



o- 

1 c. 
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of Knotty Pine 


By 

TOM E. MOORE 


9 S 0 * Ho mol School 


LIST OF MATERIALS 




Material 


Knotty pine X 10 


X 

1 

Clear pine 1 


: Sides 
Top bottom 
Drawer front 
Lower panel 
Door sides 
Door center 
Gun rack 
Door stops 
Door cleats " 1 

Drawer stop X 

Drawer slides 

Panel cleats 1 

Drawer sides 
Drawer back 

Drawer bottom Fir plywood 
Cabinet back 

Dor s lhouette Pressedwood 

All a mens on* arc pi en In Incut* 


5 14 s * 

4 A 4$ 
5% 4$ 

3 14 s * 
14% 

4 14 X A 
13 


6 14'* 

8 % 14 *. 
16 49 A 

9 % 5 4 



E ther of these t lhouette* May 
be used to decorate the cab net 


Gauge Simplifies Panel Marking and Saw Jointing 

r 4 

iSi 


Made on the circular saw in a few 
minutes this hardwood gauge Is used 
on a yardstick for marking panels and 
other large work It also serves to hold 
a piece broken from a discarded file of 
about the same cross section as the 
yardstick so that the teeth of handsaws 
can be jointed easily to a straight line 
Shape the parts as shown in the draw 
log below but don t cut the bevel for 
the wedge slot until after the wedge is 
made The slots can he cut on a circular 
saw Be sure to make the two mam 
parts of the gauge a pair that Is right 
and left hand so that they fit together 
correctly— R L. 




Us ng the hardwood 
gauge and an or 
d na y yards! ck to 
mark a measure 
men! an plywood 


corded fie n the 
gauge a* at left 
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A boy# 

< J moy b 

W wok 

A table 

(\Oy3J 


•tc;. 


can be placed In the foyer or hallw ay and looks 
like an ordinary flat topped table 
The center section of the top Is a standard 
drawing: board purchased In an art supply 
store The remainder Is constructed from 
clear white pine The only hardware required 
Is four pair of brass butt hinges 2's' long and 
about 1!»" wide when open 
Use a jig for IlnlDg up the holes in the rails 
and legs for the *3 ' dow els with which the 
table Is assembled Before gluing cut the 
front rail to the shape shown and cut *4 " 
by l*j* notches in the side rails for the slid ng 
bars Use long bar clamps In gluing the frame 
and let it dry overnight before removing them 
Next mount the drawing hoard by hinging it 
to the front rail so that it can be lifted up from 
the back and rested on another piece of wood 
that Is hinged to the back rail 

Sand the table thoroughly and 
either apply a sta ned finish or paint 
to match other furniture or wood 
work in the room — A J SODaro 


A 1-qt CARPBOARn milk carton that 
has been washed out makes a good 
quart measure for use about the shop 
or home with oil and other liquids 
The measure may be thrown away 
after use —O W Llo\ 
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Stripes of Paint 
Anchor Stop Nuts 
on a Drill Press 

Drill press stop nuts often 
loosen and work down the screw 
when the machine is being used for 
boring boles of uniform depth This 
can be prevented by applying a 
stnpe of varnish or paint length 
wise of the screw When dry »t 
makes the nuts bind sufficiently to 
hold one in position long enough to 
drill two or three holes 
This procedure avoids the bother 
of running the lock nut down the 
screw and often saves considerable 
time — L. K. 




Jack Acts as Veneer Press 

Confronted recently with the problem of re- 
covering a number of badly worn table tops with 
linoleum I rigged up a large veneer press under a 
good sized brick lintel A house jack and a piece of 
4" by 4' stock provided pressure at the center and 
hand screws were used around the edge.— E. C H 


PLANING END GRAIN 



I WOODWORKING ] 


1 If the board is wide enough to be 
planed halfway from both edges sup- 
port the free end on the bench top by 
clamping a hand screw to it as shown 
2 If the board is narrow but hever 
theless wider than the finished width 
is to be cut off one corner to prev ent 
wood from splitting 3 When the 
board js narrow and of the finished 
width clamp another board behind it 
In the bench vise A shooting board 
like the one illustrated may aUo be 
used In this case Hold the board 
against the stop and u«e the plane 
resting on its side A Jack plane 
smooth plane or block plane can be 
used on end grain depending upon 
circumstances but for most small 
work the block plane is best. 
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S PRING collets afford an accurate con This particular attachment was designed 
venient and speedy means of holding for a 9" lathe with a *4" hole through the 
drill rod and other finished bar stock headstock spindle The collets themselves 
in the lathe as Illustrated lb Pig 1 may be purchased or made 
They caa-sagjjp be adapted to a precision line handwheel in this instance was taken 
lathe by the hom?ip ade draw 10 chuck at from a discarded valve It was however 

tachmeDt shown p ^he accompanying photo given a finished appearance by being ma 

graphs and deta 1 W in the draw ln fT s at the chined all over and polished bright It waa 

end of th s article ■’*'he drawings are exact then bored to fit the hollow draw fa bar as 

ly half the size of® 116 attachment made by fa Fig 3 

the writer f or hisj wn srrla11 lathe but the The hollow bar Is a piece of cold drawn 
d mansions obv ousw r have to be adapted Seamless steel tubing 13$ 2 * long with an 

to the lathe wtfa ,»hlch the draw in chuck outside diameter of **" and an inside dl 

to to be used l -JL ameter of 9/16’ This was chucked in the 

A. collet adaptpJ draw In spindle and lathe to run dead true and bored and 
So tK Cap ? \ are tbe P arts needed threaded *» — 26 threads on the inside to 
ncse can be on the lflt he itself receive the end of the collet The tube was 
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now placed between centers and turned 
smooth as Illustrated In Fig 4 The center 
section was relieved 81 ghtty in this opera 
tion to avoid any possibility of Us binding 
in the headstock spindle hole 
For the next step it was necessary to fit 
the handwheel to the tube To clear the 
gear guard of the lathe the wheel had to be 
placed in back of a long collar The collar 
was recessed to fit over the back end of the 
spindle as shown in the drawings Th s re 
cess accurately centers the outboard end of 
the drawbar when in use 
The collet adapter shown in Fig 2 is best 
made from a short bar of tool steel Turned 
to dimensions and finished on the outside 
as In Fig 6 it was cut off and inserted in 
the spindle hole of the lathe Here it was 
drilled and bored as in Fig 7 and then care 
fully brought to dimensions that is twice 


on the collet adapter Every effort should be 
made to machine It perfectly 

A feather as shown m the drawing is 
needed to drive the collet and the adapter 
was drilled as in Fig 5 to receive It. Rivet 
ing this in place finishes the adapter which 
is then ready to receive the collets These 
may be purchased or made up by the method 
to he described 

The spindle cap also shown m Fig 2 w as 
made ‘o afford protection to the threaded 
end of the headstock spindle nose A short 
piece of cold rolled steel was chucked as in 
Fig $ bored and threaded the Inside di 
mensions exactly dupl eating those of the 
small faceplate that comes with the lathe 
When threaded and counterbored it was 
knurled while chucked as in Fig 9 This 
finished the work on the attachment. 

The spring tempered collets are best made 


the size shown in the drawings Great care from tool steel hard 
ruts taken in the bon ot this part, as the ened tempered and 
collet must be supported at each end only ground accurately to 
and hare clearance in the center for spring si*e A set of eight 
The accuracy of the whole attachment de ranging in size from 


pends largely on the accuracy of the work J/lfi to 


and Spring Collets 





teenths is desirable (Fig" 2) It is well to 
use a bar of steel slightly larger m diameter 
than the collet and " longer This makes 
tbe blank about 7 &" by 3" which is chucked 
as in Fig 10 and centered on both ends 
A roughing cut is taken before mounting 
the stock in the center rest where the large 
clearance hole is drilled and bored (Fig 
11) The outer end of the bole is beveled 60 
deg to receive the tailstock center and the 
collet is turned to shape as shown in Figs 
12 to 15 A slight allowance must be made 
for grinding to exact size after hardening 
The 5g' — 26 thread is cut on the end as 
shown In Fig 16 to fit the threaded bole in 
the draw in spindle While still In this posl 
tion the Keyway for the driving feather is 
milled as in Fig 17 and the three slots are 
cut (Fig 18) These slots are not cut through 
the center support left on the collet but 
should be cut far enough out to clear the hole 
and far enough back to allow for spring in 
the collet The metal slitting saw should be 
thin and of small diameter 

The collet can now be mounted in the 
adapter m place on tbe lathe spindle as 
shown In Fig 19 where the hole to receive 
the work is drilled slightly smaller than fin 
ished size to allow for grinding after hard 
cning The finished hole size should now be 
stamped on the end of the collet and it is 
ready for hardening and tempering 
If an open fire is used for hardening It is 
best to place the collet la a metal tube and 
bring to a low red heat Then plunge it a 



1 ttle over half its length In wa 
ter The temper is now drawn 
and the collet is ready for grind 
mg to finished size This is done 
In the lathe with a tool post 
grinder as shown in Fig 20 or 
a hand motor grinder could he 
arranged to do the work 

In Fig 21 the hole is being 
ground to size by the internal 
attachment of the grinder 
which should he operated at the 
highest possible spindle speed 
The lathe itself is run at a slow 
speed 

Figure 22 shows the center 
support being ground away 
After being pol shed the collet 
Is ready for use 

The hole size of the collet 
should closely approximate that 
of the work to be held and the 
collet should never he closed 
without work m the hole 
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I N A carpenter stop where a great many 
inside and outside miters have to be cut 
the time spent in making this miter board 
for a circular saw will be saved over and 
over again 

The board Is made of plywood with 
maple cleats at the ends ODe on top and 
one below as shown Maple guides are 
fastened with screws through the top to fit 
the saw table grooves accurately These 
should be so placed that the saw cut may 
be made in the middle of the plywood after 
the guides are in place by turning the saw 
up through the plywood Fasten the fences 
accurately and strongly with screws from 
the underside after placing glue beneath the 
mitered ends — CHARLES A King 


Tap Wrench Holds Rods and Tubing for Threading 



A TWO piece adjustable tap wrench of the ten cent 
variety Is useful as an improvised vise for holding 
small diameter rods tubing, or pipe for threading It 
gets a good grip 
without excessive 
pressure, and doesn t 
chew the stock up I 
have even threaded 
% iron pipe In this 
way without difficul- 
ty The wrench can 
be carried m the 
pocket and elimi- 
nates the need of a 
heavy vise — A T 
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Wooden Rack Protects 
Bits from Damage 

Fob holding: twist drills, auger bits, and 
other tools which should have their ends 
protected, a rack may be made of two 
strips of wood with holes bored as shown 
below The strips are so spaced that when 
the upper end of the tool la pushed Into an 
upper hole, the lower end can be swung In 
and dropped Into a lower hole, yet the tool 
does not drop down so far that the upper 
end Is released. To remove the toot, stmply 
lift it up and swing the lower end out 



Two Small Tapered Parts 
Turned at One Setting 

CoNsirtFRABU’ time may be saved when 
turning several tapered parts for lathe 
fittings handles and the like If two are 
turned on one piece of stock. Separate the 
tapers after fitting to the socket In the 
case of lathe fittings. Insert the tapered 
shank in the headstock spindle to hold It 
while doing any additional machining 




Workshop Towel Hangs 
from Rubber Holder 

Ip a siioet piece of radiator hose, cut as 
shown is tacked on the wall of the work- 
shop above the lavatory, it forms a quick- 
acting holder from which the towel may 
be Jerked carelessly without being torn 



Worn Grinding Wheels 
Cut Info Tiny Ones 

Toou-post grinding wheels 1 ' In diameter 
and smaller are rather expensive in com- 
parison with wheels from 4 " to 6* When, 
therefore bench grinder wheels of ifc* to 
K" face become worn too small to cut 
properly or are accidently broken, |t pays 
to cut them up into small wheels Chalk one 
aide white, draw the desired circle with 
pencil, and drill the hole with a regular 
drill, but use water for a coolant Shape the 
diameter with a bench-grinder wheel, then 
dress the small wheel as required. 


HEW SHOP IDEAS 


SEPTEMBER, 


153 





Lathe Tailstock Arbor Holds Faceplate or Chuck 


AS arbor of the type shown is 
a useful lathe accessory for holding 
a chuck or faceplate In the tall 
stock It is handier than an ordi 
nary drill pad because when a 
faceplate Is fitted to it metal or 
wood p eces can he attached to 
serve as a 3 g for drill ng duplicate 
pieces The drill or drill chuck is 
held in the headstock spindle The 
special arbor should be finished in the spindle of the 
lathe If the work is carefully executed it should 
be true to less than 0 001 as to squareness when 
placed In the tailstock for mounting a chuck or 
faceplate ELMER A Hu beard 


To CRinuATE accurately the side or circumference 
of a handwheel or s m lar part fit the required lathe 
thread ng gear to a suitably made bead center fit 
an ndexlng screw to a member bolted to the bed 
of the lathe and scribe with a sharp pointed thread 
ing bit set in a tool holder and at right angles to tbe 
conventional pos tion — H J C 




Solder Coiled Compactly 

A convenient way to handle wire solder 
especially when it is necessary to get into 
tight places is to roll it around a pencil 
then puli the pencil out and push one end 
of the wire back through the center as 
illustrated at the left Wind the loose end 
down around the straight end As you use 
up the solder pull the end out — P R. 


INK FOR MARKING METALS [FORMUIAS] 

8 grams Copper Sulphate 20 grams 

16 Hydrochloric acid concentrated 10 cc 

4 Water 20 cc 

Soften the gum arable in the heated water add the acid slowly while 
stirring then the sal ammoniac next the copper sulphate and finally the 
lampblack Apply with a fresh steel pen a quill cut from a large feather 
or a rubber stamp Before using the ink see that the metal is freshly 
polished and clean it with denatured alcohol and a cloth 

popuiai sc fwet monthly shop data fiie 


Cum arable 
Sal ammon ac 
Lampblack 
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Brush Presses Inner Tube 
Against Buffing Wheel 

In SEARCH of a convenient handle for holding 
Inner tubes safely against a buffing wheel pre- 
paratory to patching them one mechanic dis- 
covered that a discarded paintbrush was well 
adapted to the purpose as Illustrated at the right 


When soldering the outside of the bottom and 
sides of milk cans pots palls and the like it 
helps to place an electric lamp beneath or inside 
the article Any holes can then be readily seen 

Old Table-Lamp Standard 
Utilized as Lathe Light 

An old table- 
lamp standard, 
with base removed 
was used for this 
lathe light It was 
fastened on the 
back of the car- 
riage with a small 
bracket This type 
of illumination is 
most practical be- 
cause the light 
moves with the 
carriage and there- 
fore f3 always di- 
rected on the tool 
so the operator can 
see what is done 
— D D FULMER 



The inner lube it held tafely against the 
buff ng wheel with the aid of the old brush 


Paper Glued fo Thin Shims 
for Easier Handling 

To LA\ out and cut shims from very 
thin brass or steel, first glue a sheet 
of white paper on the stock When 
dry the stock is much easier to 
handle, and the holes and shapes can 
be marked plainly with a sharp pencil 
The paper Is removed after the shims 
have been cut by soaking them in 
water for a few minutes, then peeling 
it off— Charles Homewood 
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WHY OUTSIDE PAINT CHECKS 

last year we pointed our houie blinds and 
now they are badly checked and olh 
goto red Did the pa nfer use too much 
drier or what is the trouble 9 

It la possible that too much dner was 
used but tt Is much more likely that a hard 
drying paint was applied over a soft coat 


in which case alligatoring or checking al 
ways occurs The use of prepared paints 
over lead and oil will cause the same thing 
Either system however, is good when Used 
throughout 

The only practical method Is to strip the 
blinds in a tank of boiling tnsodium phos 
phate solution using a pound to a gallon 
and scrub them clean w ith a palmetto fiber 
floor scrubbing brush Hose off with clean 
water let dry thoroughly sand where nec 
essary and repaint with the new nonfading 
type of outdoor enamel Intended for trim 
and trellises Two coats will be required 

WHAT TO USE FOR RUBBING 

/ notice that you specify the use of FFF 
pumice stone and crude or I for rubbing 
varnish I have always used roftenstone 
and linseed oil Which is belter 9 

FFF pumice stone and crude oil or light 
golden paraffin oil do a better and faster 
job than does rottenstone The latter is too 
fine and too slow for anything except pol 
ished pianos which by the way are seldom 
polished as m the past Linseed oil should 
never be used in rubbing as traces left m 
corners dry to a sticky mass that is hard to 
remove The crude oil or paraffin oil is easy 
to remove with a stiff brush and a mixture 
of one part oil and two parts gasoline Wipe 
clean 

PAINTING WITHOUT DRIPS 

/ have been decorating my living rooms 
with the new type of water Casein wall 
paint I find this material most satisfac 
lory, but the brush drips badly, especially 
on overhead work How can I stop fhis 9 

Master painters frequently pvs thejx men. 
two 6’ brushes for this work only one of 
which is used at a time One brush is dipped 
1**' spatted against the inside face of the 
pail and then used to brush overhead This 
is continued until the brush starts to leak 
at which time it is wiped across the edge 
of the pail until clean It is then huDg on the 
pail with a hook and the work is continued 
with the second brush 

In lieu of a second brush get a child 9 rub 
her ball cut it in half punch a hole in the 
crown side and slip tightly over the brush 
handle with the hollow side facing the bns 
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By 

RALPH G. WARING 


ties The cup thus formed will stop leak- 
age If wiped out from time to time 

REMOVING OLD CALCIMINE 

f recently purchased an old New England 
farmhouse, which I wish to remodel for a 
summer home The inferior walls* while 
sound, ore covered with calcimine or 
whitewash, but f wo nf fo give them an 
eggshell oil painf treatment How should 
they be prepared 0 

This work Is best done by two people 
one of whom uses & pall ot warm water 
containing a cup of vinegar to sponge 
and wet the surface thoroughly The 
second person follows within a few min- 
utes and uses a palmetto brush and a 
pal of v. ater containing one cup of tri 
'odium phosphate pov. der to loosen and 
wash off all traces of w hltewash A w ide 
putty knife may prove of value in speed- 
ing up the work Let alt surfaces dry 
with wide-open doors and windows 
Cut out any cracks or dents and repair 


KEEP BRUSHES 
OUT OF WATER 

Recently I read that 
many painferskeep 
brushes soaking in 
wafer when not in^ 
use, but isn't this W< 
very hormful to the — 
bristles 0 HR 


Whoever wrote 
that ought to be <>'* 
fined $50 or given 

six months in Jail 1 Suspend occasionally 
used paintbrushes in a mixture of halt 
pure turpentine and halt pure raw l m 
seed oil so that the bristles remain 
straight and hang clear of the bottom of 
the container by at least 1” Wipe such 
brushes dry before using They « ill keep 
in perfect condition Water, on the other 
hand makes the bristles soft and flabby 
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Here in the south we 
hove trouble with 
pine resin streaks 
showing up on our 
outside trim The 
paint cracks like on 
alligator's skin and 
is now peeling off 
How con 1 cure this 0 


Have a reputable i 1 I J x 1 \ 

painter burn off the l i Ml \ \ 

broken-down coats j ' v -\\ 1 J 

after you ha\e ob- 
talned icritfen per- 
mission from your 
Are Insurance company to do this work 
Without this permit you take a chance 
on basing all vour Are insurance invali- 
dated 

Tbl3 burning is necessary', first, to re- 
move the old paint, and second to draw 
out the excess resin from the wood Sand 
the trim Prime with aluminum bronze 
of the varnish grade, using 2 lb of bronze 
in 1 gal of outside spar varnish Wet the 
bronze to a paste with turpentine before 
adding the varnish Brush out well dry 
hard and then give two coats ot first- 
quality paint Sand the first coat lightly 
when dry 


with patching plaster Dry hard and cut 
down with No abrasive paper until level 
and smooth Then proceed to use the egg- 
shell wall paint according to the manufac- 
turer s directions 

PRESERVING COPPER SCREENS 

A previous tenant painted our copper 
screens black How can f get this off 0 We 
five near tfie seashore, so what should f do 
fo keep the copper from turning green 0 

Lay the screen down over a sheet of metal 
or any building board that has been given a 
coat of hot paraffin to stop absorption Use 
; a heavy bodied or marine-type varnish re- 
! mover on the screen wire Apply with a 
slow, flowing motion in one direction only, 
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PREPARING A PLASTER WALL 



WATER USED FOR FINAL RUB 


Why do you use wet cotton waits for 
a final rub after crude 01/ and pumice 
stone 9 

The use of clean white cotton waste 
or a piece of wrung out cotton flannel 
to clean up and polish after oil rub 
bing is a long established practice In 
the coffin industry This method pro 
duces a rich semipolished sheen not 
obtainable in other ways and removes 
any stop marks left by the felt rub 
bing pad Rubbing pads used with oil 
should never be used afterward with 
water or they will become hard and 
glazed If that should happen soak 
the pad overnight in gasoline and 
clean with a dry scrub brush 


let stand ten minutes test with the finger 
to see if the finish is cut down to the wire 
then scrub loose with an ordinary palmetto 
brush The wire must press against the 
backing material throughout because cop 
per or bronze mesh is too soft to stand un 
supported pressure 

Turn the screen over and repeat the 
process very carefully to prevent springing 
the wire Give a final wash with another 
scrub brush and denatured alcohol Clean 
up the frames as well Let dry overnight 
then give a light brushing from both faces 
of outside spar varnish Blow out any places 
where the varnish has bridged the meshes 
The metal will not be corroded by salt air 


We ore pfenning fo wall paper severe/ 
rooms in our new borne, but have been 
warned that fhe p/aster may be too fresh 
and that this might cause discoloration or 
other trouble laf.r on Is there any way to 
test the p/aifer 9 

Before watl paper is hung on a plaster 
wall it is important that the plaster be in 
good condition without hot spots caused 
by excessive lime If in doubt apply a five- 
percent solution of phenol phthalem which 
can be obtained at a drug store If this 
chemical causes a stain to appear ranging 
in color from pink to deep red the plaster 
requires to be neutralized before any paper 
can be safely hung This can be done by 
using a solution of from 2 to 4 lb zinc sul 
phate to a gallon of hot water 

After the wall has dried it must be prop 
erly sized In case the plaster was found to 
have an excessive amount of lime or Is 
otherwise In doubtful shape it Is best to pre 
pare a special size as follows eight parts 
ordinary commercial wall paper size or 
glue size one part molasses and one part 
vinegar Heat stir well and apply to the 
wall while hot Another point to remember 
Is that whenever a high grade expensive 
paper Is used It pays to apply a lining paper 
first 

RICH STAIN FOR MAHOGANY 

How con / give a Colonial mahogany finish 
to a table I have made 9 

Usually this Is a deep mahogany color of 
rich reddish tinge First stain the wood 
brown mahogany let dry and rub with 6/0 
garnet finishing paper then apply a coat 
of red mahogany stain Fill the grain wuth 
paste filler tinted red mahogany Apply 
one coat of high grade four hour floor var- 
nish thinned with an equal amount of tur 
pentine and follow with two or three coats 
of full body varnish Rub to a semipolish 
with FFF pumice stone and oil 

REMOVING PAINT FROM GLASS 

Whof 11 fbe eaiieit way to remove a 
pointed 11 gn from a window 9 

Make up a paste of 1 lb of ordinary whit 
lng and a small quantity of water contain 
tag all the washing soda it will dissolve 
Apply this paste freely to the painted letters 
on the window Leave it on until the letters 
are quite soft and can be cleaned oft with a 
wad or roll of newspaper 


1 SS 


THE HANDY MAN 


POPULAR SCIENCE 



Emergency Work Flag Set 

“WARNING ’ or ' stop ’ flags are easily car- 
ried on construction jobs for emergency use 
if made as shown Short sections of radiator 
hose, slit open at one side, are attached to 
the crosspiece and tip of the flag These grip 
the handle of a long handled sho\el which 
may he stuck into the ground to serve as 
the supporting staff — G H 

Tool for Cleaning Out 
Cracks in Plaster 

Before patching long, narrow cracks in 
plaster w alls such as those that often occur 
in the corners of a room or along the base- 
board, it is necessary to widen them clean 
them out thoroughly and undercut the edges 
a little This can be done quickly and easily 
with a crack-opening tool made as shown 
below from an ordinary beer-can opener 
The handle Is shaped from a soft pine block 



A wooden handle is bolted to a beer Can opener 



Removing Stamps Quickly 


Stamp collectors can remo\e stamps al- 
most instantly from en\ elopes without run- 
ning any risk of damaging them by placing 


several drops of 
water so as to form 
a little pool over the 
entire surface of 
the stamp and then 
heating the water 
with an electnc 
burning or pyro- 
graphic pen This 
quickly softens the 
mucilage, and the 
stamp comes off 



Casein-and-Whiting Cement Fastens Small Handles 


t\ hen a knife, tool, or other small imple- 
ment must be replaced m its handle, a satis 
factory and easily prepared cement consists 
of one part each of waterproof casern glue 
and whiting The glue gi\es the compound 
an adhesne and waterproof character, while 
the whiting provides bulk and lessens the 
tendency to shrink — O B 


IF YOU standardize on 12" hack-saw blades 
of the hand style and make a habit of using 
the forward 6" until worn, then the re 
m&inder of the blade, you will get much 
longer life out of each blade 
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Fluted Pin Rolls Fancy Cookies 

1 

} 



r (he flutes ore cut n the roll ng p 
left cook es p epared w Hi ti a 



F ancy cookies 
are easily pre 
pared with a fluted 
rolling pin The 
one shown Is an 
ordinary rolling 
pin 2ta in diameter which was fluted with 
a cutter made from a piece of flat steel 3%' 
by % by The ends were ground to 

the shape shown and the cutter was 
mounted on the faceplate of the lathe A 
jig to hold the rolling pm in position under 
the cutter was cut from a piece of 2" by 4 


stock. Note the sheet metal gu de attached 
to the top of the jig One end was bent 
over so it would fit in a groove already made 
and assure even spacing 

A line was marked along the pm for the 
first groove The lathe mas started and 
the pin pulled forward slowly as the cutter 
ploughed out the groove The other grooves 
were automatically spaced by the sheet 
metal guide 

For best results in making cookies a 
very short dough with little or no leavening 
should be used — benjamin Nielsen 



Clip Keeps Tape from Unwinding 

To APPLY a restricting brake on your tape line and 
prevent it from unwinding too easily and tangling bend 
a wire paper clip at a right angle and solder it on the 
side of the reel box It Is an easy matter to slip the tape 
under the clip and hold it at any desired length 


Foolproof Length Gauge 
Clamps on Yardstick 

FOR marking lengths or transferring 
measurements when cutting wood stock I 
find it easier faster and more accurate 
to use the sliding indicator illustrated It 
is a common spring paper clip to which a 
slender brad has been soldered The in 
dicator can be clamped over a yardstick 
or any thin strip of mood Three or four 
of the clips may he set along a rule or 
stick when you wish to record several 
measurements Where Inside measurements 
have to be made and you must telescope 
two shorter sticks these form handy non 
slip clamps — Ralph c Cox. 
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Arms of Easy Chair Re-Covered 
with Cloth Taken from Back 

When the cover material on the up 
holstered arms of your faiorlte armchair Jflfl 

has worn through while the rest of the chair 
remains in good condition you do not 
necessarily have to go to the expense of 
re-coiermg the entire chair Almost always /{ 

the rear of the chair hack Is covered with A 

a large panel of the same material and 
this is enough to re co\er both arms IB» u J 

First a narrow fold is turned to provide 
a strong finished edge which Is fastened WVS? 
with gimp tacks along the outside under 
edge of the arm roll Next turn the piece flu 

of cloth up over and down the inside sur 
face of the arm Carefully fold and fit it R w gre-g 
01 er the front end of the arm and tack / 
down along the rear outside edge of the hr — 

vertical part of the arm After the cloth 


ill 


has been pulled down smoothly the lower 

inside edge is stitched to the original cover A piece of cloth of suitable color is after 
mg and the back edge is tucked into the wards tacked on the chair back where the 
space where the arm meets the chair back original cloth w as removed — M O Bum ann 



Short Section of Hose 


Used as Finger Vise 

Many small flat pieces that have to be 
shaped or finished by filing can be most 
conveniently held in the fingers with the 
aid of a section of air hose or heavy water 
hose about 'tg" long Cut a V into one end 
of the tubing to fit over the tip of the fore 
finger as shown above — F B 


Keeping Dial Phone in Place 

T>iAh telephones have an aggravating 
habit of slipping on a polished desk when 
you are dialing thus turning a one finger 
job into a two handed one Mine used to do 
this until I brushed a little paper cement 
(white rubber cement) on the felt on the 
bottom Now the phone stands as if bolted 
to tbe desk — E C Brow n 


Nails Sluck 
to Hammer 
for Starting 

A good trick for 
starting nails where it 
is inconvenient to hold 
them is to rub a little 
belt dressing on the 
side of the hammer 
head The nailhead 
adheres to this suf 
ficiently to remain in 
place for the first 
blow with the bam 
mer held sideways 

Noil and 5crew Holders 

To keep odds and 
ends of nails and 
Screws at hand in a 
bam garage or work 
shop cut the tops 
from a number of 
tobacco cans and nail 
these onto the side of 
any studding Place 
the supporting nails 
somewhat above the 
middle of the cans 
The contents are made 
accessible by tipping 
the cans forward 
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Tiny Articles Soldered 
by Using Hot Wire 

Very small articles such as tiny links of 
white metal costume jew elry can be soldered 
neatly with ordinary soft solder as shown 
above The 14 gauge copper wire takes the 
place of a soldering iron and the heat Is 
regulated by moving the Bunsen burner 
When the end of the wire is hot soldering 
paste is applied and a warmed piece of wire 
solder is touched agamst it so as to leave 
enough for joining the parts — F D II 


Percolator 
Serves as 
a Gluepot 

A discarded elec 
trie coffee perco 
lator can be used 
as an electric glue 
pot Place the in 
ner part of an ordi 
nary gluepot In the 
open top of the 
percolator to hold 
the glue The water 
heats It quickly 


Repairing Rusted Feet I 
of Old Laundry Tubs 

W hen the angle iron legs of laundry tubs I 
rust away at the base scrape all the scale 
off place a conical sheet metal mold around 
the leg clamp it shut and fill with molten 
lead as at the right Then strip off the mold In 
some cases it may be necessary to drill boles in 
each of the tub legs to provide a strong key for the 
lead — H oward Lewis 


Putty Knife Is / / a* [M 

Altered for l 
Scraping Cans 

REMOtiv G the con kn fE 

tents of the com 

easier if you cut or l 

file away part of an " L " 

ordinary putty knife 

near the handle as shown in th» sketch 
above The knife reaches into every corner 
It is also a handy implement for mixing the 
cans contents — S tan Hugo 




Rubber Handles Improve Files 


Rubber bicycle pedal treads obtainable 
from a bicycle supply store or taken from 
an old bicycle pedal make excellent file 
handles that will not come off in use jet 
can readily be removed The rubber Is 
sufficiently flexible so that the file can be 
held easily in unbandy places and is less 
tiresome to gnp — Koudy Ken non 
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1 I V Theie f ne goggles were 
\f/j made by a Hawa an 
\ f A Ejpeits coni der fh t 
} f f tE type more rat jfoefory 
I V-f- {or ter out d » ng and 
fn ii cont nuous use than the 
'/Jr j ord nary rubber var ety 


SOUTH-SEA 

Diving 

Goggles 


W ITH a little care and patience 
you can construct diving- gog 
gtes exactly like those used by 
the spear fishermen of the South 
Seas and expert Hawaiian divers 
Any nonporous hardwood not likely to 
split may he Used but It must be thorough 
ty seasoned The goggles shown in the 
photographs were carved from hau (pro 
nounced how ) a wood available In Hawaii 
Cut two blocks 2 by 2” by 2'A" and 
bevel the front surface of each on an angle 
of about 8 deg Then bore and file out the 
openings as shown Carve a rabbet or seat 
for the lenses which are plain plate glass 
about thick Any glazier will cut these 
for you In making the seat try to get as 
perfect a fit a3 possible By coating the Jens 
with lampblack and pressing down on the 
seat high spots will be revealed Do not 
mount the lenses until the outside of the 
wood is shaped to its final form and the 
small brass eyes for the cord have been in 
serted in their holes and clinched inside 
Apply shellac on the lens seat then a thin 
layer of plastic composition wood Press 
down with the lens to smooth the paste Re 


-,i£ v 











/ 

move the lens apply [ 

shellac then set the ^ 

lens permanently Clamp or put weights on 
the lens to hold it firmly until the shellac 
dries Finally apply composition wood 
around the edges on top as shown If 
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small shallow holes are first drilled around 
the inside they will serve to anchor the 
plastic material more firmly 
The rim that fits around the eye should be 
beveled carefully so that the pressure will be 
equal all around The flesh w ill yield enough 
if the wood is properly fitted to form a 
watertight jo nt G ve the wood two or three 
coats of shellac all o\ er 
To prevent fogg ng in use soak the gog 
gles in water of the same temperature as 
that ra which they are to he used Wet the 
skin around the eyes and press the goggles 
on to create a partial vacuum inside This 
will make the eyes feel a bit queer hut does 
not hurt Th» proper spacing of the two 
members can be determined by experiment 



Boat-Planking Clamps 

IF you do not have enough large screw 
clamps to hold the planks while fitting and 
riveting a small lapstreak boat make up a 
dozen wedge clamps from two layers of %' 
plywood as shown above The inner portion 
of the jaws is sawed larger so the clamps 
can be used on curves — J W RANKIN 




Radiator Hose 
Used as Golf 
Practice Ball 


A 2 PIECE Of 1%' 
rad ator hose may be 
used for practicing golf 
shots either indoors or 
outdoors with all clubs 
except the putter When 
h t It gives about the 
same feel as a golf ball 
and It reacts to the 
way It Is hit much 
as a regular ball 
does A perfectly hit 
shot wi 1 make It fly 
true and straight, 
whereas a poorly h t 
one causes it either 
to hook or slice If 
h t underneath it 
pops up and top 
pingwillmakettskit 
ter over the ground 
for some distance 
— Louis R. jaffee 



RADIATOR 

•HOSE 

- A\ 2’ 


Grinder Set on Tractor 
to Sharpen Farm Tools 

One farmer attached a grind ng wheel 
base to his tractor as shown at the left This 
requ red but little more labor than squaring 
the end of a block of wood to fit one of the 
regular sockets provided for attaching cultl 
vatmg equipment Powered from the belt 
pulley of the tractor the grinder is useful 
for putting mower knives cultivator sbov 
els and plowshares in good condition as 
well as for other odd jobs RoyceM Roatii 
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Hikers' Lightweight Tent Pegs 
Cut from Bamboo Poles 

Hikers, canoeists, and cyclists who carry feather- 
weight shelter tents on their trips can make a very light 
yet surprislngl} durable set of tent pegs from bamboo as 
shown In the drawing at left below 

A bamboo pole about 1‘*" In diameter is the best size 
to use One can often be obtained from furniture stores, 
which receii e them In shipments of rugs Cut the pole 
into sections by sawing about l 1 -' above each joint, 
then split the sections In half Start the notches below 
the joint with a saw then cut them out with a knife, 
finally taper the other end If bamboo smaller than 1" Is 
used it is best not to split it, but 
to use the material m the full 
round at the head 
Each bamboo stake weighs but a 
few ounces and the whole set adds 
very little to the weight of the 
pack — C arboix E Bjudberry, 


Shoes for the Beach Fashioned 
Out of Old Inner Tubes 

Bathing shoes for walking on 
scorching beach sand are easilj 
made from a discarded automo 
bile inner tube 

Draw the outline of each foot 
on cardboard and use it as a pat 
tern in cutting the sole Each sole 
is made of three thicknesses of 
rubber The crosspieces are ce- 
mented in place with rubber ce- 
ment after two thicknesses of the 
rubber sole have been cemented 
together The length of the cross- 
pieces Is best determined by plac- 
ing them across the foot in their position A rubber strap passes through this, crosses 

The back part of the shoe Is anchored by in front of the foot, and is attached to the 
cementing a short loop to the heel as shown crosspieces — Fls\N K Caeorael. 

Vine Awning Changes 
with the Seasons 

When the cloth on one of 
our awnings needed replace 
ment, I covered the framework 
with " mesh hardware cloth 
and allowed a climbing vine to 
cover the screen completely 
This awning may be called 
"automatic ' because it changes 
with the seasons, growing 
dense in the summer and prac- 
tically disappearing in the lafe 
fall when the leaves drop off 
It does not, of course have to 
be taken down — A. J Viken. 
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Boomerangs...How 
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Aboomerong s thrown 
-B vert colly from about 

V tJi* level of tb» eyei 


cAustrallan (Boomerang 


I TS GREAT sport to throw the Australian hushman 
type of boomerang but Its construction has always 
been a problem because of the d fhculty of bending 
the wood A simple solution is to glue up the boom 
erang from a number of layers of thin wood In a form 
or j g made as shown above 

Any wood wiil do for the j g but be suie that the two 
curves are parallel when they are 2%" apart For each 
boomerang cut eighteen pieces of oak or maple 14" by 
*4“ by 28* Apply waterproof casein glue on each piece 
clamp the whole mass in the jig and let dry 
Plane the bottom smooth cut out the shape and 
round off the top to about V' maximum thickness in the 
middle and at each end Bend up both ends by heat 
ing the laminated wood on top at the 6%" points and 
bending toward the heat this gives the required dihe 
dral angle or upward bend of about 4 Skew off with 
a spokeshave the points marked A and B — from 1/32* 
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frJflSM , IK ~ rr.~i sure to keep the curved face in toward 

j. m& t . jour body The throwing should be on 

‘T“»j soft ground 

*" - -•' - • “,r T‘4 The cross stick type of boomerang is 

M - ' still easier to make Rip out two strips 

( /KB Tk. cnuM lyp. .. 3/16' or *.* by 2' by 24 ' Find the cen- 

1 i vl even nmpler to male It ter and glue together into a perfect cross. 

[ Ij W ton b« cough! upon its t«- With the spokeshave, round off the top of 

[ fl 1 1 »urn by mean* of o hondle each segment, working it thin on the 

I I' t V 1 J edges hut leaving the middle fiat Round 

! 1 off l ^ e ends, and bend up to get the 

U — ,*■* - .i to 1/16" should be dihedral angle from a point about two thirds 

enough For a left- of the distance from the end to the middle 

handed person, the A dowel, 4 J 2 " long, may be used in the 
points must he reversed and the corners middle, but not glued, as an aid in catching 
taken off are then at C and D the cross stick boomerang Don t attempt 

Throw vertically, never horizontally, and to catch the other type 


at about the level of the eyes Hold the 
boomerang at end B unless you are left- 


The first boomerang described could be 
made of alternate strips of mahogany and 


handed, in which case hold It at end C Be maple to give an inlaid effect, if desired. 

Swing Holds Up End of Heavy Sand-Sifting Screen 


S22 

Ei 

,‘ / Y 1 




the barrow. Sifting 


Sand and gravel can he easily screened by one 
person with a regular two-man screen if one set 
of handles is placed in a child s swing as shown 
While the screen Is 

. . being loaded, the 

other end may be 
placed on anything 
of convenient height, 
such as the front 
edge of a wheelbar- 
row The coarse ma- 
terial left on the 


emptied into the 
wheelbarrow by up- 
ending the screen. 
— J. D. Staggs. 






T HIS improvised bowl 
ing set which can be 
made in an evening or 
two can be used on either 
a well mown lawn or a 
smooth basement floor It 
provides an inexpensive 
way to enjoy the sport of 
bowling 

If a number of old In 
dian clubs can be obtained 
they will serve as the pms 
Sometimes discarded clubs can be picked Each Tiall is made from a disk cut from 
up for little or nothing at a gymnasium 3’ by 8" stock. The edges are turned to form 

As a rule however it will be necessary to a circular arc just as though each piece rep 
turn the p ns on a lathe They can be turned resented a part of a real ball A template 
to about the size and shape shown manat should be cut from thin wood to test the ac 
companying drawing but the dimensions curacy of the turning 

may be changed if necessary to fit the The bowling may be done with ten pms or 
available material Hardwood is better for played like the regular game of bowling on 
the work but soft may be used the green — R. J 

Sunglasses for Emergency Use 

THOSE who regularly wear spectacles can con 
vert them Into efficient sunglasses when necessary 
by the method illustrated This Idea has long been 
employed by the Eskimos to prevent snow blind 
ness It Is an Invaluable expedient when one is 
exposed to brilliant sunlight and eye searing re 
flections on a fishing trip at the beach or In the 
snow and has had no opportunity to provide regu 
lar sunglasses The spectacles continue to give 
the necessary optical correction — J E H. 
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Archery Tar 9 efs 
fr)i ) Easily Carried 
I lX\ _j ^L.\ (I on a Stretcher 

mm 


S TANDARD archery targets which are 
quite heavy can he carried easily in a 
stretcher made as shown The handles 
are two pieces of l'A" square maple 6 
long the ends of which are shaped round 
for about 12" so they will not hurt the 
hands Two pieces of leather of harness 
thickness 67" long and l*fe" wide are fas 
tened to the bars with 1" No 8 roundhead 
brass screws and washers at points 12 on 
each side of the center Three 24 long 



pieces of leather of the same thickness are 
spaced equally apart along the 64 lengths 
and fastened with flathead copper rivets 
and washers Sandpaper and stam the bars 
if desired then give the wood a coat of 
shellac or varnish — L eslie D Wilding 



Giving Liquid Medicine 
Safely to a Dog 


The easiest and safest way to give a dog 
liquid medicine is to pour it either from a 
spoon or a vfal into the corner of the mouth 
The dogs head should be held at an angle 
of about 45 deg and the first and second 
finger of the left hand used to part the 
loose flews at the corner of the mouth 
Pour the medicine into the pocket so made 
The head then can he gradually tipped back 
while the jaws are being held shut This 
will cause the dog to swallow the medicine 
naturally — W H FOSTER 


Knee Bands Repel Briers 

Hunters campers and hikers know how 
annoying it is when briers catch on the part 
of the sock that o\ eriaps the top of the boot 
or get into the boot itself To prevent this 
cut two bands of inner tube 3" or 4" long 
clean them thoroughly and slip one over 
each boot pulling it up until half the rubber 
extends beyond the boot and covers the 
overlapping sock — J ames e Polisso 
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With o sViofp knife, oil Ibe pages ore cut 
away so only th* back and covers remain 



O LD-FASHIONED photograph albums or large 
leather covered books can be converted jnto 
attractive boxes lor stationery, candy, trinkets, and 
the like at practically no cost. 

Measure the length, width, and thickness of the 
leaves only (not the covers) From these dimen- 
sions make the four sides of the frame or box from 
3/16* soft pine or basswood strips Have the strip 
along the back slightly wider than the other sides 
While the glue on the frame Is setting, cut all 
leaves except the fljleaves (if any) aw>ay from the 
covers Fit the frame into the cover, and glue the 
back and tbe lower edges in place. Glue a strip of 
cloth along the inside edge where the cover hinges 
on the wood frame The outside edges of the box 
are painted with gilt and then giv en a coat of dull 
varnish — J. W. C 


Altered Chopping Bowls Form 
Attractive Fruit Holder 

AN ATTRACTIVE fruit bow I may be made from two 
f~\ maple chopping bowls With a )ig saw, cut one 
bowl out as shown, leaving a handle 5 *' wade As the 
bottoms of most chopping bowls are comparatively thin, 
it is a good idea to reenforce the handle by gluing a 
Small stnp of maple on the top side 
The edges of the bowls must be sanded smooth and 
fiat to fit together perfectly To make a strong joint, 
short 3/16" dowels are 
inserted and glued in 
holes drilled at intervals 
around the edges of both 
bowls Rubber bands cut 
from Inner tubes may be 
used to bold the bowls 
together while the glue 
sets. Then remove the 
bands and give the edges 
a thorough sanding Tw o 
coats of flat-drying var- 
hlsh give a soft finish. 
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Tbe bowls are field together 
by means of glue and short 
3/16" dowels Inserted af 
intervals around tbe edge 
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Colorful Table Novelty Holds Paper Napkins 

This gayly paint 
ed napkin set lends 
added color to a re 
freshment table or 
tray when snacks 
and titbits are 
served It holds a 
supply of small 
square folded paper 
napkins and colored 
toothpicks for speaT 
ing hors d oeuvres 
The two plywood sides 3/16” thick aTe 
tacked together and scroll sawed at once 
The bottom is plywood l 1 *" by 8' 
The end blocks are maple To avoid split 
ting them they were first bored with 7 a" 
holes as show n then cut off Assemble with 
brads sand with No 0 garnet paper and 
paint any desired color Transfers or hand 
painted decorations can then be added in 
any style preferred The holder shown is 
painted pea green —BRICE MACINTOSH 

Portable Shelf Contains Its Own Brackets 

O NE p ece of walnut B 1 !* by 22' 
lorn shed the matenal for this port 
able shelf which folds flat for shipment or 
storage After being jig saw ed as shown 
the brackets are hinged with nails The 
heads are cut off and the nails driven belowr 
the surface so that the holes may be con 
cealed with slivers of walnut which are 
glued mto place and sanded smooth. 

Note that the brackets are designed so 
that they can be locked in the open position 
by means of two small locking pteces Alt 
surfaces are sanded to smoothness and then 
fin shed with shellac The shelf is hung on 
L. shaped screw hooks set firmly into the 
wall — Frank W heelock 




ilf may be folded flat 
or in pmenf o itoroge 
angi on two L shaped hoolc 


Tiny Parts Cut from Paper 

Vnsy small ship model fittings such as 
boom and gaff jaw s and other t ny craft 
work parts usually made of wood can be 
cut from six or seven layers of bond paper 
glued together with cellulose cement 
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BROWN AND GREEN COLORS 


[ metal working I 


The following formula wiU produce a permanent finish either brown or 
black on copper brass bronze or nickel silver 
Place some commercial nitric acid in a glass jar and dissolve all of the 
scrap copper that the acid will consume thereby producing a liquid copper 
nitrate Do not allow this solution to come in contact with the hands or clothing 
Using a swab coat the surface of the piece to be colored with the acid Applj 
heat preferably with a blowtorch until it turns first green then brown Stop 
the heat the moment the piece is all brown or the color will burn out Let cool 
and dust off If the color is not dark enough repeat the operation 

About three burn ngs Will be required to produce a good black finish. If the 
brown finish is used burnish the high lights on the hammered parts with fine 
emery paper Polish the finished work with ordinary floor wax No lacquer 
is necessary 

A satisfactory verd antique or verdigns green finish may be produced by 
coating the piece with copper nitrate as above and allowing It to dry fa the 
sun or in a warm room When thoroughly dry coat with lacquer This is ex 
eeUent for out-of-doors work such as lanterns hardware and copper trim 
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New Marble Game Tests 
Steadiness of Hand 

•MOUNTAIN CUMBER is a fascinating 
new table game in which marbles are pushed 
up an incline with the aid of a small flat 
stick until they fall into numbered holes 
Although the game may look easy the 
marbles have a tendency to roll off the side 
of the stick A good score therefore calls 




The object of ilie game i» to push marbles up the 
mounto n so that each stops in a numbered hole 


for steadiness of hand and calm nerves 
Considerable practice is required before 
one can control the marbles 

Each player is given five marbles for the 
climb When all have been used the 
ones which have been successfully de 
posited In holes are counted according to the 
value of the holes The highest score wins 
Once a marble drops into a hole it can- 
not climb again When a marble falls 
down the mountain it is lost 
Whether made of heavy cardboard or 
wood the incline should have a smooth flat 
surface Paint or wax crayons may be used 
for the decorations. — M yron Fleishman 



Silhouette of the Month: 
"Fireside Comfort" 

HERE is a silhouette that can be adapted 
to many purposes Scroll sawed from ply 
wood the figures can be used for example 
as a name board or to ornament an illumi 
nated house number Cut from sheet metal 
they will decorate a fireplace screen Since 
they are separate the figures can be set as 
far apart as the Individual project requires 
or they can be used individually Any de 
gree of enlargement may be obtained by 
drawing squares of the necessary size and 
copying the outlines through the squares 
from point to point 



SEPTEMBER 19!, 0 


CRAFTWORK 


17? 




® Portable Hanging fixture 



i © Permanent Hanging Hlxture 


t 1 

A THIRD problem In building fluo- 
rescent lighting fixtures is where 
a portable fixture is desired, and 
^ the ceiling height is such that the 
lamp must be suspended on chains The 
fixture is made as belore (drawing D). but 
it is suspended by means of two brass 
loops and chains, as at E A rubber cord 
and plug allow connections to be made to 
a three-wire polarized receptacle 

Reflectors can be easily added to any of 
these fixtures by bending up the material 
to the required shape, as shown In drawing 
G Polished aluminum or sheet metal 
sprayed with white enamel or lacquer gives 
a satisfactory surface 
In general, 15 watt 20 watt, and 40 watt 
tubes are 1 ’s " In diameter and haye a com- 
paratively low surface brightness Because 
of this they can be used exposed without 
reflectors and wltl give a good spread of 
light ail over a room On the other hand, the 
1" diameter 15- and 30 watt tubes are some- 
what brighter and should be used in a re- 
flector when possible to protect the eyes 
One of the mam features of the fixtures 
illustrated is the use of the new separate 
starter switch Formerly the switch and 
reactor were combined in one unit called an 
auxiliary If the switch went bad the whole 
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unit had to he replaced 
The latest advance In 
tlx fatfastry te « smalt 
starter switch which la 
easily inserted and re 
moved from the bottom 
of the fixture With 
this is used a simple 
ballast or reactor 

If, however, 30- or 40 -watt tubea are to 
be ope-ated an auto-transformer must be 
U3ed with the starter switch and it also 
serves as the ballast. This Is because the 
longer tubes do not operate directly at the 
low US volt pressure, but must have equip- 
ment to step It up to the required voltage 
An excellent method of hanging fixtures 
permanently on chains is shown at F 
When making fixtures using two tubes a 
two lamp ballast unit can be substituted 
for two ballasts This contains a capacitor 
to correct low power factor and flicker, 
and makes an efficient control unit How- 
ever, care must be taken to see that the 
channel dimensions are sufficient to ac- 
commodate the larger unit When using 
this type of unit and separate starter 
switches with the 30- and 40-watt tubes, 
however, a separate compensator may have 
to be used in addition This is placed in the 
channel with the ballast (drawing H ) 

With single-tube fixtures the low power 
factor that la characteristic of fluorescent 
lamps can he corrected by installing small 
capacitors in the channel If preferred, 
however, a larger one can be installed else- 
where to take care of several lamps For 
an individual lamp, a capacitor of 4 75 
microfarads will bring up a power factor 
of about 50 percent to nearly 90 percent 
A capacitor of 17 5 microfarads can be used 
for five SO- or 40-watt tubes with a thermal 
type auxiliary or starter to obtain 90 per- 
cent power factor These devices are con- 
nected across the line at or near the ballast 
Fluorescent lamps can also be operated 


CON N ECTION rfOR'firtT' 
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on direct current with some success In 
general only the 15 and 20 watt sizes 
can be used because it is not possible to 
step up 115 volt current to the higher 
voltage for starting the larger lamps 
The only change necessary for DC 
operation is to connect a resistor in se 
Ties with the reactor or ballast to limit 
the current Car# must be used to ven 
tilate the resistor properly because of 
heating and connections should be made 
with wire having heat resisting insula 
tion At 120 volts the 15 watt T 8 tube 
requires a resistor of 198 ohms and the 
20 watt T 12 tube a resistor of 144 
ohms For 115 volts resistors of 180 
ohms and 125 ohms respectively Would 
be required The efficiency is less than 
with A C operation 

The construction described Is stand 
ard practice but some localities may 
have adopted special regulations so ask 
your electrical Inspector if In doubt 


Foil-Lined Lamp Shade Acts as a Reflector 


By UMNO them with metal foil metal 
lamp shades like the conical one shown can 
be made into efficient reflectors that con 
centrate the light mainly m one direction 
The foil can be fastened by coating the 
shade surface with spar varnish enamel or 
baking enamel letting it dry until tacky 
and then pressing the lining into contact 
It can be smoothed out to make a good 
specular (mirrorlike) reflector or crinkled 
to scatter the reflected light over a wider 
angle 



J FLEXIBLE CORDS TO USE [ELECTR/CAL] } 

I When an electrical appliance requires the replacement of Its cord select the ' 
I proper type of cord to insure safe operation as follows 1 
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BX-Conduit Saves Time 
in Coiling Fish Tape 

One electrician coils his fish tape through 
fcn 18 piece of BX so it can be handled rap 
Idly Without kinking By holding the flexi 
ble BX in one hand and revolving the rolled 
stett fiaij tape with the other hand he feeds 
the tape into the conduit sw iftly 

Attaching Wires Quickly 

In Experimental work wires can be con 
nected temporarily to sheet metal or screen 
wire with brass paper fasteners of the type 
shown Insert the wire into the fold of the 
fastener and squeeze shut over the edge of 
the material For sheet metal punch a small 
hole Solder for greater permanency 



Soldering Copper Heats 
Miniature Furnace 

RAtna repairmen electricians and others 
has ing occasion to tin w ires or similar small 
parts v ill find the miniature electric furnace 
illustrated below a great conv enlence 

The brass crucible is a short piece of brass 
rod of a diameter slightly greater than the 
length of the small soldering copper head 
A hole is drilled to receive the copper and 
another to form a cavitj for the molten 
solder The crucible Is placed In a housing 
made b> cutting down a tin can and sur 
rounded with thermal insulation such as 
glass wool asbestos or plaster A tube 
made from a piece of the tin can connects 
the lateral bole in the crucible w 1th the out 
s de of the housing If the insulating mate 
rial does not hold the parts securely fasten 
the crucible with a machine screw through 
the bottom of the housing 

The soldering copper may require ten or 
fifteen minutes to heat the crucible to the 
melting point of solder The process can be 
hastened if necessary by directing a torch 
flame Into the furnace from the top A lid 
made of asbestos or other suitable material 
will reduce the escape of heat from the top 
To tin wire ends coat them with flux and 
dip them Into the molten solder The solder 
ing copper can be removed for several mm 
utes at a time w ithout permitting the solder 
to solidity It Is best to place a thin layer 
of insulation under the furnace so the bench 
top will not he scorched if the metal he 
comes too hot.— Ervin Walters 
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By R. O. LISSAMAN 


W HEN you photograph a 
moving person animal or 
object the image moves 
across the surt&ce of the 
film — that is the focal plane of the 
camera — for the duration of the ex 
posure For the action to appear 
completely stopped the exposure 
must be brief enough to permit a 
movement of not more than about 
0 01 when the finished print Is 
viewed at normal viewing distance 
Although an image displacement 
of 0 01 will be satisfactory for a 
contact print a negative that is 
to be enlarged must show less 
movement than that For ex 
ample If it be desired to enlarge 
1 the negative five times the film 
should have an Image displace 

i ment of not more than 0 002 
An accompanying table gives 
1 the approximate exposure for 

\ stopp ng action of various 

\ types The shutter speeds are 


Foot rot» ot angle to camera F r«t man 
t Ta sta Mol coached by Paavo Nurm 




w filth Y@uf €&smmm 


the slowest that can safely be used In each 
case for action of 20 m p b. or faster, three 
speeds are indicated The fastest is for use 
when the movement is across the field of 
vision from right to left or vice versa The 
second Is for movement at an angle, and the • 
third or slowest is for mo' ement approach- / 
ing the camera The table is based on the J j 
average focal length of lenses in popular j 
use, that is, a 2' lens for miniature cam- j j 
eras and a 4“ lens for a camera using / l 
the so-called twenty size film j j 

For contact prints, a short focal / _ 
length lens, such as those used in min- / 
lature cameras, will show less image ' ( 
displacement with the same action j 
and same exposure than a lens of / / 
longer focal length If enlargements j 
are to be made, remember that the 
greater the enlargement desired, j f 
the shorter the exposure must be j 
Close-up action requires shorter j 
exposure than does distant action / 

Although the table gives all 
the information an amateur Is 
likely to require in learning to f „ 
make good action shots, there 
are some photographers who 
ate keenly interested In then- j 

Approaching action o! a tpeed / 
of about 35 mpli An enpoiure 
of t/IOblh tetond slopped il 


EXPOSURES TO STOP ACTION 


ry For their benefit the follow Ing formula 
is given for working out the exposure neces- 
sary to stop action in any individual case 
All measurement* must he gtvett ttt Inches 
I Distance object will move compared 



T ’smsJt\sssr 

Action i 

Miles 

hour 

Fxposure for at crape 
i *'»* hy S\»* camera 

1/15 to 1/50 

Average views p« i 

5 

j 1/25 to 1/100 

*■+ X 4- 

Athletic events foot 

races bouts UoscUaW 
slow street traffic etc 

20 

X I 

1/100 1 

, 1/65 1 

1/40 

1/200 1 

1 1/130 

| 1/80 

1/200 

i 1/120 1 
1 

1/60 

Brisk traffic horse 
races motor bonts 
dl'lnB etc 

30 

1/400 | 

1/260 

1 

| 1/120 

1/350 i 

j 1/250 | 

1/125 

Highway traffic birds 

w»tn» nB ie I> ' Sn ” t*st 

| 60 

1/700 | 

| 1/500 

J 1/250 
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Snopp ng ilia f n «Jt of an ojte foea tokei reel *paed espec ally f you inland to enlarga the regat »• 

with permissible image movement which Example To photograph a tram at 60 
can be stated Displacement permissible m p h. at 50 (600') distant wtth lens ot 3 


Lens focal length ‘ T 
2 Distance object will move in 1 second 
At 1 mile per hour 5 280 or 63 360 
object will move °r 1 056 m l minute 


Thus the formula may be stated 
Required exposure in seconds=: 
Disp X~-(l7 6XJnpM 


E 


focal length 
1 ,.600 17 6X60 _ 

100 * 3 1 


This gives the exposure when the move 
ment is passing directly across the camera 
field of view Action approaching or leaving 
the camera at 45 deg may be stopped with 
one third longer exposure Action directly 
approaching or leaving may be stopped With 
two thirds longer exposure 

Roll-Film Tank Corked 
to Keep Out Dust 

AFTER using a | / 7 4 

roll film developing 1 ,-y ./ . 


Scoop for Small Bottles 

A scoop for getting into small necked hot 
ties when weighing photo chemicals may be 
made from a face pow der scoop of the type 
shown above These scoops are designed for 
filling compacts and usually sell for five 
cents All that Is necessary is to extend the 
handle with a section of discarded knitting 
needle or a small dowel 


After using a 
roll film developing 

tank It inadvisable 

to plug the opening 
in the lid wnth a 
small cork or a 
pledget of cotton to 
keep out dust and 
chemicals that may 
he floating In the 
air— E a E 


When j have to make several prints of a _ 
photograph I borrow the metronome from ~ 
Its place beside the piano By counting 1U 
ticks I can time the exposures and also the 
developing period —Ferdinand G HtJ* 
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Wei Prints Trimmed 


Easily with Knife 

If no trimming board Is available by far 
the easiest way to trim photo prints sur- 
prising as it may seem is immediately after 
they have been washed and while they are 
still wet 

Place a met print face up on a smooth 
board, such as a bread board a piece of ply- 
wood or a drawing board, and cut It with 
a very sharp, large pocketknife blade a 
hunting knife, or any other stlff-bladed 
knife A large drawing triangle makes the 
best guide because it gives greater safety 
to the angers and can be held down better 
than a ruler — O P SHIER 


Avoiding Finger Marks 
When Loading Film 

FiNCFR marks on film can cause Irrepara- 
ble damage, especially In warm weather or 
in a hot, poorly ventilated darkroom, when 
ones fingers are likely to be quite moist 
Such blemishes are easily avoided, however, 
by using a pair of soft chamois finger cots 
for the thumb and forefinger These will ab- 
sorb moisture and protect the film while a 
tank or film cartridge is being loaded 

Cut a rectangle of paper 2" by 3 ' for the 
forefinger and another by 4 for the 
thumb Wrap them around the fingers, mark 
the approximate size and shape, and use 
them as patterns for cutting the chamois 
Stitch the cots as shown fitting them so 
tight they won t slip off Make a new pair 
when they begin to get dirty or collect 
too much lint — Nathan S terser 



RETOUCHING PRINTS, PART l l PHOTOGRAPHY ] 

With Artist’s Black Oil Color. First apply a sizing medium to entire 
surface of print with a wad of cotton (A good sizing medium consists of 
1 oz. turpentine, % oz. linseed oil, and from 15 to 20 drops of japan gold 
size. Shake together well and let stand overnight.) For shading large 
areas, charge a cotton wad with black oil paint, and rub it on waste 
paper until the color can be applied lightly and evenly. For smaller areas 
use hits of cotton twisted on the end of a toothpick or a paper stump For 
lines and spots, use a spotting brush and thin the color with turpentine 
Remove undesired or surplus color with the sizing medium. A scrap of 
glass will serve as a palette 

WifJi Printer’s Ink Obtain half-tone black from a local printer or 
printing supply house No sizing medium is required Use like oil color, 
but thin with artist’s pale drying oil A soft eraser will remove undesired 
mk while still wet This is a versatile medium and leaves such a tough 
film that glossy prints retouched with it may be referrotyped 
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FOR MODEL 
SPEED BOATS 





two or three coata of paint Sand each down 
Next remove the paper hull from the 
form Strips of wood are glued to the hull 
along the edge blocks are fastened to the 
bottom to hold the motor and another block 
is placed at the step to take care of the 
propeller shaft tunnel If you have used a 
wooden transom brads should be driven in 
around the edge to hold it m place Stick 


additional strips of paper over the heads of 
the brads to cover them and repaint 

The inside of the hull should be finished 
with two coats of varnish Be careful that 
all corners are covered because any place 
left exposed will absorb moisture and ruin 
the hull 

With this method several duplicate hulls 
can quickly be made for competitive racing 


Electric Starter Spins Model Airplane Props 



T HIS electric starter for model airplane securely as shown to the bumper of an 
gas engines will overcome the starting automobile to which it is grounded and 
troubles usually encountered at model air the cable which should be heavy enough to 
plane meets carry about fifty amperes is clipped to the 

An old 6 volt auto starter motor is ob car battery 
tamed and reconditioned A piece of garden The flyer holds his model plane in position 
hose 6" long is securely fastened to the with one hand so the propeller hub presses 
starter shaft with a hose clamp then spilt against the hose on the shaft of the starter 
back about 1" at the other end so it will and then uses the other hand to adjust the 
flare out and fit over the nut on the gas needle A plane motor usually starts in 
propeller shaft. The starter is clamped a few seconds —ARTHUR C STROHM 


Painted Scene Sets Off Miniature Railway Layout 


Any ordinary model tram dis 
play can he made more at 
tractive and realistic by a 
painted background showing 
scenery The background illus 
trated was painted by a pro 
fess onal sign painter on a piece 
of oilcloth 3 high and 8 long 
(the length of the layout) 
Brown dark green and tan 
show card colors were used in 
depicting the mountains and 
blue in several shades and white 
completed the sky While the 
paint on the mountains was still 
wet artificial snow was sprinkUd 
on to give a snow capped effect 
barge travel posters often pro 
v *de suitable scenes— C E. B 
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Its 110 members con 
structed 5 010 toys for 
distribution to poor 
children through the 
Christmas fund of a lo 
cal newspaper and 359 
additional toys for the 
Salvation Army aMex 
lean mission and spe 
cial cases The club al 
so made shipping boxes 
for bandages and cloth 
mg sent to Finland and 
Poland first aid splint 
sets for the American 
Red Cross game boards 
for the social room of a 
church and envelope 
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Ski will receive a spe 
cial craftwork medal 
for his work 

In the program dm 
sion of the contest the 
Portland (Ore ) Home 
workshop Club carries 
off first honors That 
club w as the subject of 
a recent feature article 
(PSM June 40 P 
164) By means of its 
high standard of pro- 
grams and an extensive 
publicity campaign it 
has built up a large and 
active membership 









/S1MPL EX g 

/film Uieuier^ 

Identifies 

^Celestial Objects 

\ B y A 

\ L. C. PELTIER / , 


A T R O N O 
KERB 

both pro K , 

. fessional » >f; 

and amateur find Bj- f 

it very difficult to Ifer^ *, 

point out to others V(, t ( * >• * 

some particular Kvw. 1 »V** % 

object In the heav Rn * 

ens e specialty irt 

tnroug’n Tne Wie 
scope The simple * 

little device shown 

however will unerringly point out a special 
star In a field full of stars of similar ap 
pearance 

It consists of a metal film bolder to one 
side of which Is soldered a tube for holding 
a magnifier or eyepiece and to the opposite 
side Is soldered a small flash light A flash 
light clamp such as is used on automobile 
steering p03ts holds the device on the tele 
scope tube to that the observer can see 




through both telescope and viewer at the 
same time A greatly reduced photograph 
is made of a chart or sketch of each region 
or object to be identified This negative is 
placed In the holder and the object seen in 
the telescope is compared directly with its 
corresponding film Image seen by trans 
mltted light from the flash light 
Owing to the great reduction It is usually 
possible to make two or three transparencies 
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on one negative and then 
divide and trim them to 
size after development. It 
is of course best to make 
the copies to a scale which 
will correspond approx! 
mately with the telescopic 
view For example ff the 
telescope shows the entire 
moon in one field of view 
the transparency when 
\ tewed through the magnl 
fier should show a moon 
of similar size Standard 
astronomical charts can 
be photographed or you 
can draw your own 


Neon Lamp Tests Circuits 
in Home Laboratory 

A\ ordinary neon glow lamp is a very 
versatile test lamp for the home laboratory 
or shop Used as shown It will Indicate 
which terminals are live approximately 
what voltage Is present Us frequency and 
If D C Us polarity 

The bulb is a 2 watt 115 volt neon lamp 
costing cents It has been screwed Into 
a 10 cent pigtail socket after the ends of 
the wires were stripped and tinned In 
constant use for over three years on all 
voltages and frequencies It has saved many 
hours of guessing circuit tracing and vm 
necessary shock. 

Unlike an Incandescent lamp the neon 
bulb may be used on voltages ranging from 
70 to 550 volts w Ithout damaging the bulb 
and it will light through resistances as high 
as 750 000 ohms for continuity testing The 
approximate voltage present may be de 
terminated by the in 
tensity and color of 
the neon glow once 
you have noted the 
appearance of the 
glow under specific 
conditions The fre 
quency is shown by 
the way the plates 
I ght up Sixty cycle 
current shows as a 
steady glow on both 
plates 25 cycle cur 
rent has a very no 
tlceable flicker and 
on D c only the 
plate connected to 
the positive side of 
the line tested will 
become illuminated 
— R B stetson 




No Fooling— Oily Rags 
Are Really Dangerous 

Every home worker has been told many 
times not to leave oil or paint soaked rags 
around hvs shop or laboratory hut St is 
difficult to understand how great the danger 
is until a fire actually starts and then it 
may be too late The accompanying photo 
graph taken by a contributor to this de 
partment shows the burnt remains of an 
apron used by a high school student He 
had been finishing a project on the lathe by 
rubbing it with linseed oil and unthinkingly 
rolled up the oil soaked rag m his apron and 
placed them in his desk drawer The build 
ing custodian found the smoldering apron 
four hours later and extinguished the fire 


HOME SCIENCE 


SEPTEMBER 10$0 


m 




STUDYING BACTERIA 



Pone pal typti of boritrio yog wit >1 
ond.r your m eroteopo ore Ao-ri in tt 


By MORTON C. WALLING 

B ACTERIA, the tiny plants that are the 
smallest and yet one of the most im- 
portant of all living: organisms, provide 
a fascinating and adventurous subject for 
the amateur microscopist. Of the many 
different types, some are vital to our ex 
istence, while others are destroyers of human 
and other animal life But all are interesting 
for microscopic study. 

Where can you find a supply of bactena 
for examination’ The closest source is your 
own mouth, for if you touch your tongue to 
a microscope slide, or scrape your teeth with 
a toothpick, you'll have a ready supply of 
microorganisms for examination under your 
lens Bacteria may also be obtained from 
raw milk, buttermilk, finger-nail dirt, de- 
cayed matter, chicken livers, and a hundred 
other sources 

The organisms are so tiny, however, that 
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Latest Aids for 


Push-Button Switch Controls 
New Five-Coil Wave Unit 

Controlled by an electric push button mounted 
at any convenient spot on the transmitter panel 
a compact set of five coils covering 10 20 40 80 
and 160 meter bands instantly switches over to 
any one of the bands when the push button is 
pressed. The time and trouble saving device 
shown in the illustration below shifts bands 
through a magnetic or solenoid coil mounted on 
the assembly itself The tuning coils are set 
radially around the unit and each has its own 
midget 35 mmfd. tuning condenser which is pre 
tuned for complete band switching 



New Weighted Knob 



Simplifies Tuning 

CALLED an inertia tuner the knob 
shown above attached to the tuning 
shalt of a receiver is made of heavy 
metal and is two inches in diameter 
Because of its weight and size it con 
tinues to spin when given a twirl 
thus reducing the amount of manual 
knob twisting necessary to swing be 
tween widely spaced wave lengths 
The knob has a ' hole to fit most 
tuning shafts. On either the mam 
tuning or band spread shaft, it gives 
a smoother touch to tuning 


Television Camera Tube for Amateurs 


Radio amateurs who 
would like to expen 
raent with televis on 
transmission as well as 
reception can now do 
so with a new ineapen 
slve televis on camera 
eye tube Just placed 
on the market. The 
new tube is capable of 
transmitting a televi 
s on picture 1 » * * square 
composed of 120 lines 
According to the law 
anyone holding a rad o 
amateur s license can 
operate an amateur tele 
vision transmitter on 
theZ'i meterand short 
*r bands 



An omat«ur feUcoii ng hi coll left* s t* 111 ih« 
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Radio 


Enthusiasts 



T HE “fish-pole” antenna on the cowl of a South 
Bend, Ind, radio fan's car actually ts a fishing 
pole Finding It gave him good reception, he fitted a 
regular steel fishing pole in the antenna socket Now, 
when he arrives at a stream, he removes the pole 
from the car, inserts it in its regular rod butt, and is 
ready to fish 

Spiral Jack-Cleaning Brush 

Designed for cleaning dust or corrosion from the 
insides of radio jacks, a small spiral brush that fits 
the chuck of an ordinary hand drill is now available 
Inserted in the jack and revolved, it quickly wipes all 
surfaces cl “an 



One of these tiny brushes will clean out a |ack in a iifty 
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Static Muffler for 


Automobile Radio 

STATIC electricity that ordinarily 
collects at the tip of pole antennas 
on automobiles discharging with a 
violent crackling sound in the re- 
ceiver, is said to be discharged 
gradually by the new antenna tip 
illustrated above The static ' muf 
fler” consists of a small plastic ball 
girdled by a metal ring around its 
center The metal ring, by allowing 
any static charge to leak off slowly, 
eliminates most of the annoying 
discharge noises 
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Get Staffecl^rn 



WITH A FEW 
INEXPENSIVE PARTS 
YOU CAN BUILD SIX 
CIRCUITS DESIGNED 
TO TEACH THE TRICKS 
OF SET BUILDING 
AND REPAIR 


Any good rad o supply store has the ports listed of 
the right With them you can build this circuit and 
five more to be described in the nest five issues 


By ARTHUR C. MILLER 

I F YOU has e always w anted to experiment with 
radio here s your chance With the parts listed 
at the nght, costing about *8 95 you can build 
six modern radio circuits — six different radio 
hook ups specialty designed not only to use the 
same parts but to provide a good course In 
general radio construction and theory 

The first circuit described in this article, u 
a simple two-tube all-electric earphone receiver 
blext month, inf otto alien cm a three-tube all- 
electnc earphone Bet will be given and in suc- 
ceeding months a four-tube speaker receiver, a 
three tube phonograph amplifier, a three-tube 
tuned radio-frequency circuit, and a four-tube 
tuned radio-frequency receiver will be described- 
After purchasing the parts listed, together 
with the necessary connecting wire, fuse dips. 


WHAT TO BUY 

Line cord 135 or 160 ohm 2 

Filter choke 20 h , 500 ohm - 

Coilt plug m 100-570 me fen 

Variable condenser, 000 1 4 
mfd 

Mica condensers (2) 002 

mfd 

Mica condenser, 0002 rnfd 

Mica condenser 0005 mfd . 

Dual electrolytic condense', 
IH6 mfd, 250 v 

Shielded paper by pail con- 
denser I mfd . 200 v. 
Tubular ^poper condenser, 


X05 


600 v 


07 


Electrolytic 
mfd, 25 v, 

Pentade-triode tube 2588GT 75 

Pentode - rectifier tub* 

70L7GT 75 

Carbon resistors (4) '/« weft 

1 meg .40 

Carbon resistor, '/> watt, 

200 000 ohm .10 

Carbon resistor '/» watt. 

150 000 ohm 10 

, '/a watt 600 
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S .1 inch mognetic spooler 
Four inch d ol 
Octal molded sockets (2) 
Sn prong molded socket 
Rotary 5 P.S T sw teh 
R. F. choke 2 5 mh 


4 TWO-TUBE ELECTRIC 4 THREE-TUBE ELECTRIC 4 FOUR-TUBE ELECTRIC 
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Radio for $8.95 



»Wtt »! SWOH 


metal panel wood base 
board and solder you will 
have nothing more to buy 
TVo tubes of the latest 
dual purpose design pro 
vide all the tube elements 
needed in an> one ot the 
six circuits The 25BSGT 
provides a high frequency 
pentode and a high ampli 
fication tnode The 70L7GT 
provides a half wave recti 
Ser and an output pentode 
Both tubes have octal bases 
With eight pins or prongs 
Before going on to the 
construction of the first re 
ceiver it will he well to 
review a few pointers on 
radio construction in gen 
eral First of all use only high grade parts 
and make sure that they match the speci 
fications Second don t manhandle the parts 
— remember they have to last for six different 
circuits Third always keep your soldering 
iron clean and use a solder with a resin core 
The first receiver m this series of six is 
a two tube outfit designed to operate on 
either alternating or direct current of 110 or 
115 volts For these voltages a line cord hav 


-- j) — 'I " \|/ i i 


WIBtV JOINED ANTENNA 


EiccTvotmc 
CHASSIS EM OAK* Oft 
•HOUHO H,Ct CCMfC»St* 


aw Jf 2 - aw s&m 

COU.WIMOINOS 


NOTES 

fn cenvenfimel radio wiring diagrams, symbols am used fe fn- 
ib» venous parts such os condensers, misters, and coil 
windings. The mfttt cemmon symbols ore shewn a Wove. Abbrev- 
iations also are used to Indicate the specifications of the parts. 
The mett common of these are: mfd, microfarad mmfd» 
micremlcrefqred meg, megohm mh, millihenry' and H, henry 


ing a built in resistance of 135 ohms is 
used and is the right value for all six 
circuits If the line voltage in your home 
is 120 volts a 160 ohm line cord must be 
used 

In this circuit the pentode section of the 
25B8GT is used as a regenerative detector 
(the tnode is not used) while halfwave 
rectifier in the 70L7GT supplies the rectified 
current for the receiver ( See next page ) 


♦ PHONO AMPLIFIER ♦ THREE-TUBE TRF ♦ FOUR-TUBE TRF ♦ 
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Three holes drilled in. the metal panel 
receii e the 25 000-ohm \ ariable resistor 
(used for controlling the regeneration), the 
00014 mfd tuning condenser and the rotary - 
type switch- All other parts with the excep- 
tion of the 0005 mfd. fixed mica condenser 
(shows mounted aboie the tuning condens 
er), are placed on the wooden baseboard. 


As all the parts will be used oxer and over 
agam, take care in mounting the resistors 
and condensers. Also when buying the 
parts remember that fixed resistors and 
condensers with “pigtails ’ cannot be used. 

The electrolytic condensers can haie 
flexible leads since they can he mounted in 
the same place in each circuit, but the re- 
sistors should be mounted 
in clips like those used 
for small fuses. 

As this is an A.C.-DC. 
receil er, no ground is 
needed the circuit being 
grounded through the 
house lighting system 
Any type of antenna up 
to SO' in length can be 
used. For the reception of 
local stations an indoor 
antenna approximately 25 
long will be found suf- 
ficient. It is not advisable 
to use a long antenna for 
receiving short wave sig- 
nals. 




You eon ilow tKi* midget receiver 
in a eoot poclet. Not* the part* 
arrangement ot tHe right Cigar, 
box wood form! tfi* cabinet, and a 
loop antenna !» wrapped around it, 
while tla»h light eelli to power 
the ret or* corried in the hate 


Pocket Receiver 

FOR SPORTS FANS 


Lirru, larger than a tobacco tin, the pocket re- 
ceiver pictured below Is ideal for sports fans who 
v. ant to hear the play-by-play broadcasts while watch- 
ing a game or meet from the stands The set employs 
a super-regenerative circuit, using a 058 tube that 
operates successfully on very low plate voltage 
Around the cigar box-wood case, a loop antenna 
Is wound consisting of thirty-five turns each side of 
center, with both sections wound In the same direction 
Use No 40 DSC wire The two 140-mmr variable 
condensers, of the air-padder type, should be mounted 
with screws before the loop Is wound A brass bushing 
» 4 in diameter and %" long is soldered to the stub 
shaft of each condens- 
er A medium-size 
flash light celt serves 
as an ”A' battery, 
while the * B" is com- 
posed of four “foun- 
tain-pen" cells In 
series The latter 
should last almost In- 
definitely as the drain 
is very small. Al- 
though the set fs de- 
cidedly not a distance 
getter, since It has 
limited voltage and 
only a tiny directional 
loop, it should give 
good results up to fifty 
miles on the bands be- 
tween 650 and 1260 kc 




Wiring diogrom olio give* full part* »peeifieotian* 
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Taper Wood Screws Keep 
Crutch Sockets Tight 


Anyone who uses crutches with sockets 
of the type shown knows how annoying it is 
when the wood shrinks and the loose sock 
ets clank at every step To cure this I 
bought a couple of taper wood screws re 
moved the sockets from each crutch and 
drilled a hole In the end of the wood a little 
deeper than the length 
of the screws and a 
trifle larger than their 
small ends Then I 
sawed two slits at 
right angles through 
the holes and as deep 
as the holes I re 
moved the part of the 
socket holding the 
rubber tip and placed 
the sleeve over the end 
of the crutch A turn 
of the screw spreads 
the split end and holds 
the sleeve firmly — 
A J Picolet 



Heavy Burlap Sack Pads 
Edges of Hand Truck 

When a hand truck of the two wheel va 
nety must be employed to move furniture 
baggage or any easily scratched merchan 
d se about a warehouse cut two holes in the 
bottom of a heavy burlap sack and slip this 
over the truck as illustrated 



Linoleum Cutter Made 
from Putty Knife 

A linoleum cutter can be made by cut 
ting a notch near the end of a first class 
putty knife One edge of this notch is sharp 
ened and the knife is used as shown below 
It has several advantages over an ordinary 
knife Circles squares and other shapes can 
be cut as Well as straight lines after you 
have had a 1 ttle experience in manipulating 
the cutter— W ayne R Pierce 




Rubber Heel Stops Brush 
Handle from Unscrewing 

A school Janitor who was Inconvenienced 
because the handle of his horsehair floor 
brush often loosened and parted company 
with the brush cured the trouble without 
the use of nails or screws by the simple 
method shown above He tacked an ordinary 
rubber heel on the brush after cutting a 
hole through it somewhat smaller than the 
screw hole in the wood block Forced into 
place through the rubber the handle is firm 
ly held by friction no matter how long or 
' igorously the brush is wielded 
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PICTURES ARE BIG . • . 2'i X 4‘4 
inches wuh the Six-l6’s, 2J 4 X 3*4 
inches with the Six 20’s FEA- 
TURES ARE MODERN Single 
push button for opening and 
closing Waist level and eye level 
view finders Retracting body 
shutter release Extra rigid lens 
support. CENSES are genuine 
Kodak Anastigmats And the 
SHUTTERS, all highly accurate 
and tellable, include Eastman’s 
new nine speed Supermatic 
See these finest of moderate- 


price folding cameras at your 
Kodak dealer’s Go oter them 
"with a fine tooth comb," and 
you mil agree that rarely has so 
little money bought so much 
picture taking ability 

PRICES: Kodak \ igilant Six 1 C, JIS 3 
lens, $16 /[C 3 lens, $19 50.//4 5 lens, 
$29 ,//4 5 Specut lens, $42 50 Kodak 
Vigilant Six 20, //S 8 Jens, #14 50, 
//6 3 lens, 517, //4 5 lens, S25, 
S/4 5 Special lens Supcrmitic shutter 
(illustrated), $ 3 7 5 0 Eastman Kodak 
Company, Rochester, N Y 


GOING TO THE NEW YORK WORtO S FAIR t —Take your Kodak —visit the 
Kodak Building— see the Greatest Photographic Show on Earth 
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Announcing 


DRY BATTERIES 
and FLASHLIGHTS 

New, Long lasting 
batteries for all purposes 




Small Trellis ' 
Opens to Fit Ini 
Any Space *j/’ I / 


• All Willard dry bitter e» equal 
or exceed U S Bureau of Stand 
ardi specihcatiom Dated fresh at the factory 
For your flashl ghts rad o or other use ask for 
these new Afore lor Your Monty Willards. 

Safeguard Your Car 
against Starting failures 

• Most statuoR failures ate 
C 'l n - caus'd not by ,hf battery 

'i'Kj H or undersize cables loose 
connections or faulty wir 

v — •* 9 of a perfectly good battery 
Your Willard dealer has a new Starling Service 
instrument that X rays the eDure starting sys- 
tem of your car — locates hidden leaks and 
flaws before they cause trouble A Wllard 
Start ng Service check up takes only a few min 
utet and will save you many a dollar — cry Id 


Willard 

YOUR ASSURANCE 
OF QUALITY 

202 PI a e meat on Tors, ut Sell vet* Month! 


ADJUSTABLE for I I j / //S 

use in spaces up to 1 1// / JWi 

18 long this trellis V! f . J ] j > fpjttj 
may be placed where- Je 'III p™* 
ever a support for Jt . j J 
climbing plants is / i I i I l I 
required and bolted jk f j I j III 
to posts set at either ’ / / I | 

end The strips are gT s 

sawed from a 1” ftl J tu I 
board and are l 1 *" a — K s 1 

by 4 Holes for the 
rivets mu3t be drilled v * 

accurately so the 

trellis will fold up compactly for storage 
Finished with two coats of good white paint 
the trellis will last for many years — B N 

Toothbrushes Converted 
into Tool Handles 

When the wooden handle of my drafts 
man s erasing knife split for the second 
time 1 replaced it with a brilliant clear 
red celluloid toothbrush handle It took but 
a few moments to saw off the brush and 
drill a hole in the cut end to fit the tang of 
Vz t tacit! w/c/g'ry h. Yrtfe v&talafsti fmtstJrvefi 
in acetone was dropped into the hole and the 
tang pressed firmly in The Idea was so 
successful that I have applied it to all the 
watchmaker s files on my bench For larger 
tools two handles may be faced off and ce 
mented together with the acetone cement 
Marks can be removed with a file and scrap 
er A beautiful polish may be obtained with 
a buffing wheel loaded with crocus or Jewel 
er s rouge — R E R. 



LONGER LIFE 


[L 10-15% more miles and months 

M4 —Former Willards were noted 

J foe power and long life but 
these new Willards are still better 
This year, Willard engineers have 
outdone themselves with a new, 
greatly improved line of batteries 
chat give 10 to 15% longer 
average life than former Willards 
-and at no extra cost 



WORE RESERVE POWER 


"SAFETY-FILL" CONSTRUCTION 

Stops Dangerous Corrosion 


RjL Plate materials increased 7 9% 
—Heavier elements go into 
' ” each cell of the new Willard 
batteries— either thicker plates, 
heavier plates or more plates That 
means not only more life but more 
reserve power These new Willards 
easily handle the extra current 
demandsof modern cars-and like it. 

GUARANTEED 

CAPACITIES 

Wl? You know what you re getting 
pjjl —Willard has clearly and 
permanently molded the 
guaranteed ampere hour capacity 
in the case of each new Willard 
battery It s in plain sight. You see 
exactly what you are getting And 
you pay only for what you get. 
It s a guarantee of full measure 
of battery value for your money 


7 Ho atid spray on motor and losses and unexpected starting 


)o U tW.U..db a TOr,n t Y.rdr,nks Yo „ TO11 „ a iesl „ ha , 
■oonud. NEW b.tt.ms l«, k fo r 


effective This exclusive new 
device prevents overfilling— 


his red-and white Willard sign 


definitely protects your automo- or namc Willard in th« 
bile against corroded cables classified section of your phone 


and terminals that cause current book under * Batteries 


WILLARD STORAGE BATTERY COMPANY 


Cleyelond • Polios • Los Angelas • Toronto 


Willard 


SAFETY-FILL BATTERIES 


MOlRE BATTERY FOR YOUR MONEY 1 
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tomorrow's driving 
WILL BE 






WHY SHIFT GEARS ? 

Drive the new and thrilling way the 
Fluid Drni way It s all fun and no work 
Vou just touch the throttle to go touch 
the brake to stop Fluid Drue is the drive of 
tomorrow but you can enjoy it lo a Chrysler 
now Try it see your Chrysler dealer today 




Two Authentic Signposts 
for Model Railways 

Actual signs 
were copied In 
making these 
model - railway 
accessories The 
lettering is either 
applied directly 
to the signs or 
first drawn much 
larger on a sheet of paper and then copied 
w ith a camera For those not adept at hand 
lettering the second method has the ad 
vantage of minimizing any flaws 

Locate the crossroads signposts where 
roads intersect each other and the along 
the road type bet n een road intersections. 
Holes drilled In the platform or small tin 
squares nailed to the bottom of the posts 
will keep the signs upright. Both the signs 
shown In the drawings are scaled for O 
gauge — c Elmer Black 




SIMPLE AS THISI 
Air from a running 
fan will art an idle 
fan in motion ai 
a breeze turoi a 
windmill That*! 
the principle of 
Fluid Drift 



SMOOTH AS OII.I 
On* fan -1 ke wheel 
drive* another by 
forcing a current 

Smooth as oil, be- 
' cause it <r 01L No 
l rigid metal connec 
j tions Can t jerk. 


be modern BUY CHRYSLER! I 


Turning Wooden Rosettes 

Rosettes may be turned quickly on the 
lathe if a smooth board is first attached to 
the faceplate with a small brad projecting 
from it in place ot a center screw Start the 
lathe and hold a lump of rosm against the 
board over the surface to be covered by the 
rosettes The friction wut melt the rosin 
Then hold the turning stock lightly In one 
hand set It on the brad and with the other 
hand press it down against the faceplate 
firmly but slowly In an instant the rosm 
will melt between the surfaces and the 
rosette will stick. After the rosette has 
been turned tap it with the handle of a 
chisel and it will drop off Stick on another 
piece of stock and repeat the process With 
out stopping the lathe — J J EDWARDS 
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RMLWftY EXPRESS -SYMBOL OF 

CHAMPION SPftRKPUJGS . 

rcitnsA-vD-ro^NSllo^t*. 

ailed States the familiar R“d«?Y permanently fro “ 

[press truck, is a symbol o f lea kage common to o dmwi 

indible, speedy, site delivery kplass Sinceontyone le^er 

ter 12 000 of these trucks are P cause rough, uneven, 

oostantly on the go regardless ot rfu , CDCine operation, it is ob- 

'either Dependability is tne ^ thjt Champion s leak proot 

ratchword qualities are necessary to 

rhis giant fleet has used pampion performance and economy 

ipark Plugs for years Here is >“« . the experience of the na 

Dne more outstanding P r °® tion s largest and most efficient 

Stef perf^m.n s'«S ‘ o‘n land^iter^d^ 

’Ipark Plugs for y our car ,or > oul *■ 

~ w< mem i cm Forcvaa SctiNci Most Hit **<* a 
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model *»» eo 
Fines F»»e the 
same atpeoa- 
able perform- 
ance nine re* 
ulat Cham 
p on».S Ument 
B sealed Silli- 


electrodes^ for 

One p ece coo- 

gjj st ruction 

champion smit nne co. 
mi Dim *«- • C1 “ 

V V-2 V ■ 

nn 3 C'J*u- 5 m 

Thtal S « 1 ‘^'v 

Ttatii lav* 

«nH,Enss n 



m TESTED BLUEPR,NTS 

r5S “TTTjN Solve Shop Problems 


| \J Intend to build you will find that blue 
prints drawn to a definite scale and tested 
by experts will eliminate many of your 
workshop problems For eighteen years j 
we have been supplying amateur craftsmen 
with a wide variety of plans Some of 
them are given below A complete list will 
be sent upon receipt of a self addressed 
stamped envelope 





but here is one worry you can avoid 


If those little rascals next door get tout goat, 
there s not much yon can do about it except 
change your address 

But you don t hate to move to get Peace 
Of Mind about your chassis lubrication. 

Let us 'larfak yonr car every 1 000 miles, 
and be sure it is in perfect running condition. 

For Marfak is Texaco s standardized 40 
Point Labncatiaa ‘'ervice. Eve-y detail is 
checked. Nothing missed. 

And at everv vital friction point, a spe. 
Cial lubricant goes on duty— a lubricant so 
cough 
grease 

This lubricant is \farfak, from -which 
the foil service takes its name. 


To keep vour car in smooth as- velvet con 
ditioo, dnve in and we 11 do the rest. 

t{ll£« mu«s IHflTE H3 T« nice to die TEXACO 
STAR THEATRE Scarring Keoo* Bilrr m. Fnecu 
Eaogfbrd E»er» \ sit— Columbia \crVorfc 

9 CO LDT, 8 CO EST, 8 0Q CD T-. CO CS T„ 
6 CO ItS T SCO PiT 



TEXACO S 40 POINT LOSRICATION SERVICE AT AIL TEXACO AND OTHER 6000 DEALERS 
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I2"AII 'Round Lathe 

for Wood and linht Metal Turn ing 


HUMID 



Inside 

Secrets 

0 { De» a 


BflRfNG" 


Swing* 12" Over Bed £ 
37" Belween Center* 

• Th» No 1465 Delta 12 ” Ball Bearing Lathe Is de- 
euroed to give you the biggest amount of real lathe for 
the least money I It has many splendid features includ- 
ing H Bid. fine-grained east iron bed with accurately 
machined ways improved, conrenlent Self Indexing 
device Lubricated for life sealed ball bearing* Uni- 
versal Tool Support rigid yet easily adjustable Full 
I ' t" spindle with hole. 4 speeds for wood turning 
or 16 speeds for metal work (with simple counter 
shaTt arrangement) Inboard and outboard spindles 
threaded to take face plates, efficient powerful 
V Belt drive Safety headstock with covered belt and 
pulley For the complete atory of this outstanding 
lathe including specifications and prices, fill out 


Delta machines f 
where precision must be mam \ 
famed are diamond bored * 5 
Here s why It is physically | 
Impossible to produce a per 1 
fectly round hole by drilling* 
and reaming alone A drilled u 
hole may actually be oval inS 
shape slightly larger at oneM 
end rough in surface and not 3 
true to sue P earning corrects S 
some of these troubles but os 3 
the reamer follows the drilled! 
hole the reamed hole will be I 
If the original bole U« 


Diamond boring as performed » 
* on special machines in the Delta * 
m plant, is the finest method)) 
i. known in modern machine shop ^ 
practice for producing perfectly B 
accurate round holes and prw-jj 
Cis ion fits All ball bearing seats 4 
In Delta toots for example are i 
diamond bored to sue Since the S 
diamond bored hole is perfectly | 

the fit of <{ 


round perfect « 


Send for Latest Delta Catalog 

A complete guide book to power tools which not only lists the com- 
plete line of Delta Quality wood and metal working tools— but 
show* you the important points to look for in ail power tools It 
illustrates and explains the advantages of the many hidden features 

01 design and construction that make for long better service in power 

tools (Also send for Project Book No 1 crowded with new projects 

including working drawings, photographs and full instructions ) 


Delta 


MFC. 
CO. 

600.634 EAST VIENNA AVENUE 

MILWAUKEE, WISCONSIN 



1st this withj 
the fit of a bearing in a drilled! 
hole or a rough bored hole V 
here the bearing is held only? 
high points’ of theft 
il Jn the hole and con 
icntly frequently be- 


‘ Diamond boring ’ 13 
one of the many precision g 
operations that make Delta £ 
machines (he finest you ’ 


kW I Delta Man of, 
sesa 1 ,/ 600-634 E ' 

Milwaukee VI 


Gentlemen Send m. .... .... . 

complete 1 ne of Delta full es < 

•footers C -roil buns Ufupers S 

□ I enclose 1 1c (stamps or Co 

tse the sew Delta ikoject I oc 

Address .... _ 

City _ 

ni hpc, I—. re apelH 
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Trnt. Oakes “Yle-llurps" 

The Radish Does the stored up energy of the gentle radish dis 
turb you 7 If so, don’t miss Prof. Oakes’ latest side splitting contribution 
to science, and your personal comfort 

on - the - screen 


popular science 


POPULAR SCIENCE MONTHLY 
353 Fourth Avenue, New York, N Y. 

n Here’s my vote to bring the latest POPULAR 
^SCIENCE ON THE SCREEN to my local theatre 
I J Theatr e — _ _ 


Produced in Clnecolor by Fairbanks & 
Carlisle with the cooperation of the 
Ed tors of POPULAR SCIENCE MONTHLY 
Distributed by Paramount Pictures 


Aik the mineier if yeur local theatre 
when POPULAR SCIENCE ON - THE - SCREEN 
Is (*111101. IE It Isn’t scheduled, HIV 
THIS COUPON TODAY. 
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ONLYTHE FINEST* 
I dyad in -the moil* 

» optical 5 (on ii mod in Lofayette f./iert The filler* r 
T are ground to iniure faces obiolulely flat ond par j 
T aIIol Colon are ipeciroscopieally accurate Hero I v 
greol valuel Ui« coupon ‘ 


L ght Yellow 
Med um Yefloi 




m 
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^ FREE Filter Manual with purchaie ot 2 or more filter! * 


t coupon at onca tor your copy Iti H 
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Copper Wire Stiffens 
Lamp Gooseneck 

Flexible goosenecks 
on photo lamp stands 
and other lamps often 
become worn and can 
no longer hold the 
weight of the reflector 
or shade in the desired 
position Simply insert 
a length of No 8 cop 
per wire, either bare or 
insulated Into the neck 
This iyill add to its 
stiffness 

In some cases, n here 
the connecting wires 
pass through the neck, 
there may not be room 
for the addition of the 
stiffening wire It will 
then be necessary to 
remove the lamp cord 
and carry it to the 
socket on the outside 

— ARTHUR TRAUFFER 

Making Roll Film Slide 
Readily^ into a Reel 

Many exasperat- 
ing momenta are 
spent trying to load 
film in a roll film 
tank reel These can 
be a i oided by a very 
simple operation 
All you have to do Is 
to crease the film 
lightly back on It- 
self for about as 
shown Then unfold 
and thread on the 
reel in the regular way The crease offsets 
the natural tendency of the film to curl in- 
ward which makes the film so difficult to 
push along it also stiffens the film across 
its width eliminating any tendency to 
buckle The film will glide along the spiral 
groove almost as though rolling on ball 
bearings — H S Thoenebe 


A STRisc of ordinary Christmas tree 
lights with all red bulbs can be strung along 
a large darkroom not to serve instead of a 
safelight but to provide a guide for walking 
about. Each bulb must be provided with a 
half shade to reflect the light away from 
the working area— Jons E Hellawell. 




Inserting a copper 
w re to strengthen 
a I mp gooieneek 
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Dodging Mask Provides 
Variety of Shapes 

With its various openings this dodging 
mask will be found helpful in photographic 
enlarging It is made of two pieces of trans 
parent celluloid (preferably red) or other 
cellulose material Large discarded photo- 
graphic film If the emulsion is removed will 
answer the purpose admirably One piece 
is about 9" by W, the other about 8 
square If dear stock is used red cellulose 
wrapping tissue in attached to both pieces 
with rubber cement so the transmitted light 
will not affect the enlarging paper, which is 
not sensitive to red rays 
The 8’ square piece is then cut into a 
circle and openings are cut out with a razor 
blade as Indicated One large round opening 
is cut in the main mask The two parts are 
assembled with a paper fastener so that 
any desired opening may be revolved into 
position over the circular opening in the 
rectangular mask — FXA\x Caforeal. 




About this truly different 
Aromatic pipe tobacco 


It s the plain truth . . . Bond Sheet is too 
out-of-the- ordinary for some smokers— 
that's just (he argument. But thousands of 
meruconl ever again smoke anything chef 

Bond Sheet gives you rare aromatic 
tobacco never before used in a popular 
price mixture. Gives you "custom blend” 
aroma, flavor and bite free coolness .at 
popular price Even the women approve 
your pipe . . with Bond Street 

Get a 15£ 
tin of Bond 
Street — find 
out which 
side you're 
on — do it 
today 1 

15 ? 


Today— try a tin of 

BOND STREET 

Pipe Tobacco 

A PrtJxct cf PHILIP MORRIS 
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How to File Negatives 
with Photo Data Cards 

AMATEUR photographers who are using 
the file card system previously described in 
this department ( P S II Feb -40 p 168) 
can keep the negative of a photograph on 
the same card with the remainder of the 
data provided the negative Is smaller than 
the card This is done by a slight change in 
the method of mounting the contact print 
on the back of the file card Instead of be 
Ing pasted on It is fastened with strips of 
masking tape along two opposite edges The 
negative Is then slipped between the print 
and the card where it remains as if In an 
envelope This not only helps to centralize 
records but saves considerable time In the 
darkroom — TuOMts F Conlov 
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condor Tray Cafches Developer 
Spilled from Tank 

| When developing the largest size film a 
■i e*. tank will accommodate it Is necesary to fill 
the tank as full as possible Occasionally de 
veloper spills over the edge of the tank and 
* Is lost If however the tank is set In a clean 
tray the excess developer may be re- 
covered—' W W Leyiv 




Field Trials for Dogs 

(Continued from page 75) 

the factors which control scenting condi 
tions He constructed huge metal funnels 
containing delicate spider web diaphragms 
Sunk In the ground they proved that the 
earth literally breathes air passing out 
of the ground when It is warmer than the 
surrounding atmosphere and into the ground 
when It is cooler than the air Thus scent- 
ing conditions are best when the earth is 
warmer than the air 
Near the spot where the Clinton course 
swings south along the stream one of the 
pointers locates the first bird It freezes 
instantly The judges note its pointing 
style Both head and tail should be held 
above the line of the back Then its trainer 
moves in raises a pistol and fires a blank 
cartridge over the back of the pointing dog 
Every animal entered In the meet must pass 
this test to prove It is not gun shy 

As soon as they break out of the woods 
the two pointers rush this way and that 
among the bushes and planted patches of 
^ grain Fach animal has its individual man- 
ner of covering an area The pattern made 
by Its zigzagging course is carefully noted 
by the two Judges If a dog bolts straight 
through an area or circles It without thor- 
ough investigation it is penalized 

Spectators on the hillside w atch the dogs 
intently From the let cm go' of the 
break away to the Take em up' of the fin 
Ish a field trial Is often a nip and tuck strug 
gle and the minutes in the meadow are 
among the most vital in the contest Time 
after time the dogs stiffen scenting the 
pheasants which have just been released or 
others previously let loose The judges have 
their watches out The contest has nar- 
rowed down to seconds Then one of the 
pointers hugnes a ‘bird and "oreaVs after it, 
chasing it half across the field in spite of 
the owner s frantic blasts on the whistle 
That blunder gives the higher score to its 
more steady bracemate 

A few minutes later while these two 
pointers are being carefully rubbed down, 
another pair begins the circuit of the course 
So the contest continues hour after hour 
There are exciting upsets stirring exhibi- 
tions of training and skill And finally at 
the green trailer which forms the temporary 
headquarters of the club solid silver plates 
are awarded to the winners These ani- I 
mals the product of scientific breeding I 
and training have demonstrated the great 
est degree of speed scenting ability and j 
stamina — the three outstanding requisites I 
of the field trial champion 


SECRETARIES SURE COME 
SMART THESE DAYS 



1 w v>ifi Slice admiring that 
smooth, fre-h feeling llarhasol 


I ace 1 secretary t hi lnm to get ISo handi 
irritant* in mi* Irrn llarhasol to dr>, tighten, 
coar-en tl e skin Only 1 ian 1 ingredients that 
soothe the akin as well as soften the heard 
Try Batin id anil see -what -won lets it works 
with your face in ten short days or so. 


YOU RE RIGHT, lie does have tender skin lnit 
shades with llarhasol — nit/i phiisurr' Here a 
the secret t llarhasol is modern Soothing, 
cooling cream that it i«, llarhasol <1 *cs the 
job of ol 1 fjshionc 1 prej arali ms without ran 
mg ■»«■& wtYn jinn sVin fimilkMl, dicanest. 
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Flyers by the Ten Thousand 

(Continued from page \ 0) 

leglans Only one scholarship w Inner In 
each course may be a woman Those who 
accept scholarships must pay an additional 
fee of twenty dollars to cover the cost of 
physical examination and required insurance 
About 7 000 students started the ground 
courses early In January of this year and 1 
over 700 w inners of C A A and privately , 
offered scholarships together with non 
winners who are paying their own flight 1 
instruction costs of about $300 now are 
receiving flying instruction It is expected 
that by the end of August nearly all of 
them will have completed their courses and 
received licenses 

Women college students showed as keen 
Interest os the men did when the courses 
were announced last year Forty students 
in four womens colleges were accepted 
and 324 girls In coeducational institutions 
A large proportion of them made the grade 
although the percentage of those who 
failed to win licenses was almost twice as 
large as that of men Ground course in 
structors told me that the girls usually had 
to work harder than the men because they 
weren t so strong in mathematics One 
flying teacher said that although all four 
of the giTis in his classes got through all 
right they were considerably more nervous 
than men and a little slow er to learn 

The ground course which consists of 
seventy two one hour lectures instructs the 
students thoroughly in the history of avia 
tion flight theory the C A A regulations 
air navigation meteorology the use of 
parachutes the aircraft power plant instru 
meats and radio To go on to the flight 
course the student must pass an examina 
tion with a minimum mark of seventy in 
each subject 

The flying course is given by a C A A 
approved operator who must provide one 
Instructor and one instruction plane for 
each fifteen students at an airport con 
venient to the college It is divided into 
three stages — a minimum of eight hours of 
dual instruction a minimum of three hours 
of preliminary solo flying with one hour of 
check flight and a minimum of fifteen 
hours of advanced solo work with eight 
hours of dual instruction as a check 

C A A instructors devote the first flying 
lessons which are given on the ground to 
making the students feel at home in the 
plane and to simple explanations of the con 
trots and Instruments All instructors agree 
that nervous and muscular tension is the 
(Continued on page HO) 
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)s It Murder? 

(Contuiued from pane "tl) 

with pen pencil nor typewriter It was the 
impression left oft a sheet of tablet paper 
when according Ift the husband the original 
had been produced on the womans death 
bed He declared he had never been able to 
find the will itself but had discovered the 
tablet with the impression w rlting on it after 
his wife s death John F Tyrrell noted Mil 
waukee authority on questioned documents 
was called m to examine the ghost writing 
His ingenuity in proving it could not have 
heen produced by the dying woman stands 
aa a classic example of the resourcefulness 
of the modern scientific sleuth 

Examining the tablet closely Tyrrell 
found that the impression was faintly visi 
ble down to the fifth sheet Yet when he 
studied the ordinary bandwriting of the 
dead woman he noted that she used an ex 
tremely light touch The night before his 
appearance in court Tyrrell set to work 
with a piece of wire a tin funnel and a pen 
oil First he mounted the pencil point 
downward m the bottom of the funnel 
Then he made a loop in one end of the wire 
and slipped the runnel into it With thi9 
simple apparatus acid a bag of lead shot he 
appeared m court the next day 
Pouring shot into the funnel a little at a 
time he pulled the weighted pencil along the 
tablet with a piece of string at the same 
time using the wire loop to Keep the funnel 
upright without removing any of the load 
from the pencil point Three ounces of shot 
proved sufficient to produce a line compar 
able to that found m the known writing of 
the dead woman But three additional 
pounds bad to be poured into the funnel be- 
fore the pressure was great enough to carry 
the impression down to the fifth sheet of the 
tablet In other words the phantom docu- 
ment supposedly written by the dying wom- 
an would have required sixteen times more 
pressure than she used m normal writing 
when in full possession of her health and 
strength 

The absurdity of that story was graph 
icaliy disclosed by Tyrrell s simple demon 
station Convicted of forging the note and 
of poisoning his wife the husband died in 
the penitentiary Like scores of other peT 
feet crime killers who have sought to pass 
off murders as suicides he overlooked one 
thing — the skill and resourcefulness of the 
science using detective employing all the 
newr discoveries of the laboratory as weap- 
ons against the arch criminal the cold 
blooded murderer who plots in advance to 
escape the consequences of his crime 
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TRue, bam Flush was made originally 
to clean toilet bowls And tod ny you tt 
find it in almost e\ eiy bathroom Sam 
Flush is also the best vaa many motor- 
ists have to and to Veep a radiator tree 
of rust, scale nml sludge 
It onh costs 10c to clean out a car 
radiator with Sam Flush {25c tor the 
largest truck or tractor) Ton can do 
it > ourself In a few minutes (three 
tion* on the rnn) 1$ you prefer, have 
(he yob done at the sen ice station — 
insist on Sam Flu'h It cannot injure 
motor or fittings Sold by grocery, 
drug hardware, and 5 and 10c stores 
lOe and 25c sires The Hi gieiitc Prod- 
ucts Company , Canton, Ohio 
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Grooming the Iron Cavalry 

(Cont nued f om page SOI) 

as the ire® cavalry artillery must be motor 
zed The battal on attached to the brigade 
car r es its gun crews in half track person 
nel carr era of the same type as is used by 
the machine gun troops and tows its 75 mil 
1 meter pow tzers beh nd them These how 
tzers have a range of five and a half miles 

only aPout two th rds of the range of the 

75 m 1 meter guns wti ch they have re 
placed for cavalry use but the rhgh angle 
lobbing type of fire and qu ck a m ng char 
acter sties make them decidedly useful to 
the Mechanized Br gade 

Accompany ng the fight ng vehicles is the 
train— b g motor trucks loaded with drums 
of gasol ne ammunit on and food trucks 
wh ch are fast mov ng mach ne shops mo 
b le k tcliens wh ch cook as they roll When 
the full br gade is march ng on a s ngle 
road its column stretches twenty m les from 
head to tal 

Ahead of and above the dust streaked 
gray green comhat vehicles and trucks fly 
the planes of the observation squadron In 
war the r most important m ss on would be 
to obta u and report informat on about the 
enemy On peacet me marches the r main 
job is to watch the long column for gaps 
and to report them by rad o The com 
mander of the ron cavalry Br g Gen Adna 
Jt Chaffee — he s one of the Army a most 
br 11 ant cavalry officers and m h s younger 
days was one of its top compet tive riders— 
often controls the march from the air 

In an a 1 motor zed all mechanized force 
equipped w th close to 600 veh cles many of 
them of except onally complicated character 
maintenance becomes a major problem 

When the brigade is on the move each 
troop Is followed by its jna ntenance truck 
whose crew makes any roads de repa rs it 
can handle Reg mental ma ntenance trucks 
fol ow each regiment and their crews take 
care of more serious breakdowns At the ta 1 
of the column roll the trucks of the ordnance 
ma ntenance company— trucks loaded w th 
spare parts and even spare engines ma 
ch ne shop trucks a generator truck wh ch 
prov des electr c 1 gbts for the field machine 
shop which Is set up each evening in a b g 
square tent Wreckers tow d sabled vehicles 
to the night s bivouac and the rule la that 
the cripples must be ready to roll when the 
brigade marches In the morn ng On a 
march last year the maintenance companies 
handled eleven major repair jobs in one 
night putting in 263 man labor hours doing 
it At the end of the 700 m le trek the 
brigade had all but two of its combat cars 

**»■■»* * * ci 


and al] its other vehicles except one half- 
track In condition to take part in a stren- 
uous tactical exercise 
Thirty five miles la a full day s march for 
horse cavalry Fifty miles Is a forced msrch 
Returning irom a Civil Wat raid Into Penn- 
sylvania Jeb Stuart a Confederate troopers 
won lasting fame b> riding from Chambers 
burg to Whites Ford on the Potomac 
eighty four miles in twenty four hours— one 
of the great cavalry marches of history 
A hundred and fifty miles is a normal 
day s march for the Mechanized Brigade 
Marching from Fort Knox to Piattsburg 
last summer it did X 000 miles in six days 
On one occasion It marched 330 mJJea in a 
little over twenty four hours These marches 
werent made under war conditions of 
course but the Iron cnvalry moves fast— and 
it can hit hard when it gets there 
The younger soldiers of the Mechanized 
Brigade have served only in the Iron cavalry 
They were attracted to It through their In 
terest In automobile mechanics and by the 
fact that It is something brand new The 
brigade has no difficult) in filling Its ranks 
with high-grade recruits 

Nearly all the officers and many of the 
noncommissioned officers are former horse 
cavalrymen Some of them I talked with ad 
mitted that the) missed the horses but all 
of them were keenly Interested In their new 
jobs An old top sergeant with a lot of 
service stripes on his sleeve said When 
you first come to the Mechanized Brigade 
from a horse regiment everything seems 
strange to you And then you begin to 
realize that after all the Mechanized Bri 
gade Isn t so very different from any other 
cavalry outfit— that you re really doing the 
same things for the same reasons only 
you re doing them In new ways Cavalry Is 
Cavalry whether you re riding a horse or 
drlviDg a hell buggy 

POPULAR SCIENCE 
Question Bee 

TIIfse are the correct answers to the 
Question Bee on page J16 Give yourself 
five points for each one you had right A 
total score of 75 to 85 is good 00 or better 
is excellent 

Id 6 No U Mole 16 Fauna 

2 c 7 No 12 Plane 17 Tackle 

3 a 8 Yes 13 Jack 18 Longitude 

4 b 0 No 14 Root 10 Strain 

5 c 10 Yes 15 Tap 20 Bit 
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"Whose Vacation Is This, Anyway?" 

C AMPING out is fun— if it doesn’t Sometimes we have to “rough it” to 

last too long W c speak of “rough- realize the improvements time has 
mg ir” and brag abour the hardships brought — many of them through clec- 
cntailcd But only a few years ago it tricity Nor only electric lights, and 
wasn't considered a hardship to live electric appliances to make housekeep- 
this way For most people, it was the ing easier, but also automobiles, better 
only way they had to live roads, better coats and dresses 

The tin washcub, for instance It did Wherever electricity has been put to 
duty Monday mornings and Saturday work in industry, it has brought us 
nights, and the water was heated in the better-quality ana lower-cost products, 
reservoir at the back of the wood- And because General Electric scientists, 
burning range Splitting the wood was engineers, and workmen arc finding still 
good exercise — but it was no lun to get more ways to make electricity useful, 
up in the middle of cold nights to keep we can look forward to still greater im- 
the fire going And the feeble kerosene provements m America's standard of Uv- 
lamns, though an improvement over ing through the continued creation of 
candles, had to be continually filled. MoreGoods for More People at LcssCost. 
G-E research and engineering have saved the public from ten to one 
hundred dollars for every dollar they hare earned for General Electric 

GENERAL ||> ELECTRIC 

MW YORK WORLD’S FAIR — SEE THE C-t "HOUSE OF MA01C"— SAN FRANCISCO EXPOSITION 



N O Bucky Walters has no magic pitch The magic s in his 
extra pitching sente— the extra degree of control »n that fa 
mous right arm It shows in etery pitch in a change of pace that 
shackles the might est of bats. Tho>e are the extras m his pitching 
In his cigarette, Bucky" will tell you Extra mildness and extra 
coolness win with me So I smoke the slower burning brand 
Camels Yes Camels costlier tobaccos and slower way of burn 
mg mean extra pleasure — and extra smoking per pack Tier btlou) 




EXTRA MILDNESS 
EXTRA COOLNESS 
EXTRA FLAVOR 

In recent laboratory tests. Camels burned 25% 
slou er than the aserage of the 15 other of the largest 
^ selling brands tested— slower than any of them That 
means, on the aserage, a smoking plus equal to 

5 EXTRA SMOKES PER PACK! 
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Here is the 'Practiced HOWE 
INSTRUCTION that every air- 
minded man has longed to get! 

Thu clearly wtilten home-study instruction I y out 
standing Mint experts Mill pie you a taluahle 
head 81311—1*111 help >ou to qualify more quickly 1 
for the job you want— will greatly speed up your I 
progress toward the lug opportunities opening up ’ 
so rapidly in Aeronautics 

Orcr 1,500 photo*, chart* and diagram* All 
through the lectures clear pictures a»«ist you in 
comprehending eiery thing quickly and completely 
\Uicrerer a photograph or drawing will help it is 
furnished The specially prepared illustrations av 
erage 2 to a page and add immeasurably to the 
fascination of the subjects And you get air 
photos and map* of 24 principal airport* — 
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Think of Getting Instruction 
from Such Authorities— 
for ONLY 25c a WEEK! 
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ONE MORE STEP— 
ANPETERN/ TV/ 


EMMONS, Kildxre hew lor£ 



"THE WIND HOWLED 
and the darkness 
seemed to increase as 
I arrived at the quar 
ry where I was to do 
a welding job on a 
big steam shosel 
writes Mr Emmons 
The rain streamed 
dow n in slanting tor- 
rents 
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How Big Is YODR PAY-CHECK? 


If you earn under $3,000, 
Higher Accountancy may 
be the answer for you 


“ATpHE size of my pay-check? What business is it 
1 of jours’ Perhaps that s the first reply that 
comes to your tmnd 

But — stop a moment It really is our business — to 
help men just like 5 ou In fact it s been our business 
here at LaSalle for 30 J ears 

If your pay check isn t all that you d like it to be, 
why not consider accountancy’ why not become 
a member of this \ ell paid and respected field? 
Why not m short prepare yourself to earn real 
money —insure a good home for y our family — a ne \ 
car— an education for the growing youngsters— a 
bank account for a rainy day these and many 
more of the precious things in life’ 

Maybe you reoneofthose e\ er hoping for *breaks 
that will give you a higher standard of living Y ct 
that s prec sely what most of 30 000 000 other em 
ploy ees in this country are doing 
Not all of them of course Here and there you 
find ambitious men who aren t depending on luck 
to carry them ahead They re folio \mg a tested 
path to increased earn ngs— leaving nothing to mere 
chance T1 ey re tra i tg themsehes for better jobs 
— every week spending a fe v hours in serious but 
interesting study at home 
Some day as expert bookkeepers and later as 
accountants, these determined men will 1 a\e stand 
ing and a considerably larger income— m a profes 
sion that pay s and pay s w ell 
Why don t you do as they are doing — tal e ad 
vantage of LaSalle training’ Even though you do 
not know the fundamentals of bookkeeping now — 
you nevertheless may have an excellent opportunity 
to master accountancy Many others have done it 
Perhaps you re asking \ ourself *But don t these 
others possess natural ability that I lack’ Don t I 
need a special talent for all this’ 

Ask rather If I do my part wont /get results, 
too’ 

You wall’ For all it takes is in 
telligence senous study and w ork 
—not genius. Under the LaSalle 
system you solve problems by sim 
pie steps from day to day as 
an expert accountant does You 
use the same basic principles And 
when these problems become diffi 
cult and puzzle you j’ou get counsel 
that could be matched only through 
personal coaching by a battery of 
experts in a big accounting house : 

In a comparat v ely short time i Present Pc 

you tram yourself in Elements of } 

Accounting Principles of Account t Address 



ing Auditing Cost Accounting Business Low, 
Organization Management and Finance The train 
ing — complete and intense e all the way — takes y ou 
nght into C P-A coaching if you desire 

Later when you re an accountant it may be 
poss ble to go into business for yourself ns a public 
accountant and be independent Or if you cl oosc to 
work for someone else os an executiv e accountant it 
well may be for a salary sex ervl times that which 
you draw no v 

Wnto for this FREE book 

If you re tired of pinching pennies, investigate oc 
countaney and LaSalle training There isn t a faster 
less expensiv e or more com enient method to master 
accountancy Fill m the coupon and mail Well 
send you our 61 page book Accountancy The 
Profession That Pays 

Then when you read all the facts you yourself will 
be able to judge best whether you have the wall to 
study and apply jour best efforts — toward a more 
Secure future 


LaSalle Extension University 

A Correspondence Institution 
Dept. 1083 HR Chicago m 

I want to earn a bigger salary— through accountancy training 
bend me without cost or obligation y our 61 page book Accoun- 
tancy The Profession That Pays 

Name 
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Oi/rT^eaders 


Don'f All Speak at Once — 

Just Raise Your Hands 

While attending a movie about a month 
ago I saw someth ng that I would like yolir 
mental wizards to explain It was one of 
those western films where the stagecoach ran 
away in the usual manner While I was sit 
ting there waiting 
BEEN DO N that EVER tor tbe her0 to catcb 

sintE the the runaway a 

/' \ F R5T strange sight caught 

j my eye the stage 

SOU' 1 coach wheels were 

\ < A j 1 running backward 

_11 Everything in the 

picture was moving 

In the right direction 
except the wheels I 

since in western 
1 * **- movies that these 

wheels always run 
backward Another queer thing is that when 
the wagon or stagecoach is stopping the 
wheels suddenly reverse and run In the r gbt 
d rection without any apparent reason I 
would like some one to explain this phenome- 
non It bothers me every time I go to the 
moues- G B Riffle W Va 

When a Ship Sinks, It's Sunk, 

Seems To Be the Answer 

It. avswzr to A. G of New York City I 
believe a sinking ship goes straight to the 
bottom Its rate of descent would depend 
upon how It went down— bow first or other 
wise As to the ship 
remaining suspended all COOD SAILORS 
at a certain depth this Know THEY go to 
is a popular mlscon OAVY 
ception Its specific JONESS/^JV ^ Jj, 
gravity would then LOCKER V *' - y TW 
have to be exactly one 
Naval experts have 
been trying to achieve 

that In submarines for XlSewvI 

a long time without 

success I doubt if it J 

could ever happen by */? \ 

chance— C S North **• * 

Tarrytown N Y 

He l/fcei fhe New Arrangement 
of Our Editorial Pages 
It ones me great pleasure to commend you 
on >our new editorial arrangement You 
also deserve much praise for your constant 
enorts to improve the magazine and keep It 
«ve most valuable magazine on the market, 
if 1 na * a ’»*ys been in the past— E. B, 




He'd Still Keep the Army Mule 
for Its Educational Value 

This plan to mechanize our Army Is all 
right with me if the generals think it 13 the 
thing to do though we 11 surely miss the 
horses But what about that educational m 
stitution the army mule’ Motor trucks may 
be able to go faster and haul more but they 
can t compete with mules in giving men a 
fluent command of language There s some- 
thing about associat 
mg with mules that hows THAT R 
enlarges the vocabu c ODAP You 
lary I have heard old igl-fr . ?H> 
time mule skinners t 

who could teach Noah I I 

Webster some words I In 

he never got in his JBwWlnSllIl 
book You can cuss a 
motor truck too of (, 
course (and some do) 

bring out everything a -Jj &fifi nr 

man has In him Mech 
anize all you want but 

keep a few mules to talk to Otherwise 
there will be a great decline in the fine art 
of name-calling — M J Louisville Ky 

Putting a Speedometer 
on the Moving Shadow 

The problem of the rate of the moving 
shadow In the August Issue was excellent 
for brushing up on college calculus The 
shadow was moving at the rate of four and 
•four forty ninths miles an hour (or approxl 
mately 4 082) at the required instant— that Is 
if my involved calculations are correct — 
R G A Brooklyn N Y 

Now All We Need Is 
a Penspbere 

Whilz resting my dogs after an all-day 
tour of the New York Worlds Fair I want 
to write a belated letter of appreciation to 
the editor of my favorite magazine Going 
through the scientific and industrial displays 
at the exposition grounds I realized as never 
before how thoroughly FSM has kept me 
posted on new developments in all fields of 
research There was not an exhibit that I 
saw today which was not made more inter 
eating and understandable to me by my read 
log of your pages I realized that you have 
been doing In words photographs and draw 
£gs Just what the exhibits do In short 
P S M Is a world a fair in itself— and a little 
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2 "Look here!" he said “I 
can’t pay you more unless 
you’re worth morel And 
frankly, John, you lack the 
training a bigger job needs 
Ever hear of the International 
Correspondence Schools?" 


3 When I learned the boss 
was a former ICS student, 
I signed up quick/ And A hat 
a difference it made in-*my 
workl I’d never realized until 
then how little I knew about 
the business 


4 I’m happy, and Ann’* 
happy, and I guess the boss 
is happy. (At least I’ve had 
two "raises" in the last yearl) 
And here’s the very same 
coupon that I mailed, stanng 
you in the face! 






Our 'Readers Say 




easier on the feet Why don t yon call It A 
Worlds Fair in an easy chair ’ — T J J, 
White Plains N Y 

Doughmi/ Docker's Bad Example 
Proves To Be a Good Problem 
Tnr math minded boys have been enter- 
ta nlng me for several years through the 
medium of Our Readers Say so I shall 
reciprocate by giving 
them a 1 ttle food for 
thought A man was 
getting ready to 
dunk a doughnut in 
tns milk He had a 
hemispherical bowl 
of six inch diameter 
containing seven gills 
of m Ik and a nice 
fat doughnut of four- 
inch outside diameter 
with a one inch-di 
ameter hole By ac 
cident he dropped 
the doughnut which floated horizontally 
half submerged in the milt How much milk 
did the dunker have to mop up off the table’ 
— (Miss) H M S Baltimore Md 

Readers Get Together 
on Siamese Twin Bike 



Iv yoih August Issue you have a picture ^North Pole Their 


in this arrangement In starting until prae 
tice has been had an unpleasant swinging Is 
given to the rear man sometimes enough to 
throw him off On corners the rear man 
should stop pedaling and give all his atten 
tion to balancing The sharpest turn possible 
is about a ten foot circle and the bicycles 
will lock In the turn unless the front man has 
strong wrists and arms On sharp turns the 
rear bicycle leans the wrong way I have 
been thrown at least twenty times when turn 
mg around in the middle of a street In spite 
of these difficulties however the ease of 
traiel for distances or hill climb amply re 
pays the riders— W G Winnipeg Canada 

Whatever Became of the 
Nicaragua Canal 9 

That was an Interesting and timely article 
on Enlarging the Panama Canal Certainly 
our B g Ditch needs every possible pro- 
tection But why not put through a second 
canal in Nicaragua’ As I remember it the 
Nicaragua site was considered tong before 
the U S took over the French project at 
Panama In 1888 I be 
Ueve a survey of the 
Nicaragua route was 
made by a party of 
U S Navy engineers 
under R E Peary 
later discoverer of the 


YOU CAN BUILD EXTRA 
LOCKS TASTER THAI* 

' V CANAL* 




0 BACK TO 


a three-wheeled tandem bicycle made by 
attaching the front fork of one bike to the 
rear axle of another This is old stuff I 
made one with a friend more than three 
years ago It isnt as rosy as you have It 
though In the first 
place you have to ruin 
some one s front fork 
by enlarging the holes 
to go over the axle of 
the other bike and 
also It must be spread 
an unusual amount be- 
cause of the length of 
the rear axle Second 
ly you cannot prevent 
a torque effect In the 
middle and the riders 
must do a hula to keep 
the bike going All in 

all It lsn t bad especially if your bike Is used 
for. *hiv ’wui. — V. V., Tnmreitcuwi. 1% 

With my cousin I have used this method 
of cycling for some time and heartily recom 
mend tt for long-distance travel By tuning 
our bicycles up we are able to reach speeds 
approaching fifty miles an hour a speed of 
ml ' ? " ® n hour can be held for some 
are without tiring the riders There 
c ,r certain difficulties encountered 




port was so favorable 
that the canal was 
nearly built there in 
the first place More 
recent surveys by 
Army engineers have 
confirmed the feasible- 
ness of the plan. With two entirely separate 
canals it would be some job for an enemy 
to bottle up our fleet In one ocean There is 
another advantage in this plan with two 
separate canals there would be two different 
sea approaches That would make It harder 
for an enemy to cut off our naval and mer- 
chant ships by mines or blockade— E S T, 
Washington D C 

Well, It Has as Good a Ring 
as Some Plans We've Heard 

'KinnrreVhre-iwy mrli’rmrgttiini'fne bay anil 
put America back on the way to prosperity 
Cut every worker’s pay in half and place on 
the payroll an additional worker for each 
present one It will not only put the unem 
ployed back to work but will make a demand 
for more laborers Double the amount will 
be produced at the same labor cost The cost 
of living rent and other things will be re- 
duced greatly and will be quickly adjusted 


ued on pane ISJ 
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to the modern American method Then 
thrift economy ambition and prosperity will 
be restored — P C Waterloo Iowa 

Doctor Prescribes P S M 
— -'As Good as Medicine " 

Jtv wire was stricken with blindness last 
October and we were compelled to go away 
for medical treatment Now we have re- 
turned home so she 
may recuperate and 
slowly regain her eye- 
sight happy in know 
ing that medical 
science and surgery 
have saved her from 
blindness But we have 
not missed an issue of 
Popular Soil! NCI You 
see women like Popi, 
lar Scwvce as much as 
men so I read each is- 
sue to her The effect 
on her mental condi 
tion In aiding recovery of vision was worth 
the magazine s weight In gold to us Which 
leads me to tell you that your staff little 
realize as you send Popular Science on its 
way throughout the world the great amount 
of happiness and contentment It carries Into 
homes The read ng of Its pages to my wife 
brought a change and contentment to her 
when life seemed darkest and those printed 
words helped greatly in leading to her re- 
covery Our doctors when told of the com 
fort she received from hearing It read to her 
said Don t miss an Issue Bead it to her 
Its as good as our medicine now because 
she needs rest and quiet nerues It will 
greatly help her on the road to recovery 
So I am deeply indebted to you your staff 
and the most welcome magazine. — R. R R„ 
Bltely Mich 

Why Not Use a Catalyst 
as a Diesel Spark Plug? 

This is a question from a layman who 
maybe ought to know the answer but doesn t 
Why cant designers and manufacturers of 
Dieset engines take a cue from the acetylene 
welder who lights h s torch with a minute 
piece of platinum’ Is there no way In which 
O catalyst could be used in the combustion 
Chamber of a Diesel engine’ If Dlesel-engme 
fuel Is a hydrocarbon and if acetylene Is a 
related substance what reason is there that 
a catalyst related to platinum cannot be 
used In order to make the Diesel engine of 
lower compression and therefore lighter 
simpler and cheaper In construction'* I 
would like to see this question answered but 
I wouldnt understand It— J \ R 
=ail Ijikt City Utah 
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You Can't Blame the Inventors 
for Human Cussedness 
There was an ironic note in your TWth 
the Inventors last month In the first item 
you listed the airplane as one of the great 
American Inventions Then just below that 
you described a plan to make houses disap- 
pear into the earth to escape bombers What 
if the Wright Brothers could have foreseen 
the use that mankind would make of their 
invention’ Although the airplane is the most 
striking example almost every invention you 
can name has been prostituted to the pur 
poses of destruction An Inventor never 
knows whether he is making life better for 
humanity or helping the race kill it3elf off — 
D if Boston Mass 


Does Friction Upset Electrical 
Balance of Conductors, Too ? 


Ove of your readers asked why a static 
electrical charge appeared on glass and other 
nonconducting maten 



als when rubbed I 
wonder If it could not 
he that such charges 
also appear on metal 
but the metal being a 
conductor dissipates 
them’ It seems to me 
that most any sub- 
stance Is capable of 
having some of the 
electrical balance de- 
stroyed by friction — 
R S Pasadena Calif 


It's All Right If You Don't 
Puncture Your Mops 
Take a rubber balloon with writing on It 
or draw something on a plain one Blow It 
up The writing or the drawing is enlarged. 
Well why not make maps plans and other 
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GET INTO 

AVIATION 

TODAY! 


“The akj’n llit* limit” for TR LINED 
MEN In the natation liuliisliyl Get 
into this fust-pro** Inp* hig-pnjinp 
imliiMrinl fiflil— right uow,viliilc the 
getting's pnotl! 

I ntcrnnt loitnl Correa pontlcnco 
Schools ofTcr courses that enn Iny 
tl»c pmimtlt* ork of I’ll LCTIG VL, 
MOD HEN TH LINING for your sue- 
CM* in niinliniu lint Jtm must net 
TODLY1 

Tins coupon will bring you Jree 
booklet — nntl rcnicmher, I. C. S. 
trnlninp, famous for 50 3 ears, costs 
surprisingly litllcl Mail the coupon 

right r*o\\ I 





With the Inventors 


W ITH Hallowegp just around the corner 
an odd false face developed by George 
L. Edwards of Fuquay Springs, N C, 
should prove of interest to thousands of 
prospective revelers Made of thin rubber- 
ized material, the comic mask is provided 



with air pockets or pouches at the nose, 
cheeks and ears into w hich air can be blown 
by an inflating tube held in the mouth of 
the mask wearer Thus the ears nose, or 
cheeks of the mask can be puffed up into 
ludicrous forms that change their shape as 
the mask wearer inflates or deflates the 
pouches The false face is attached to the 
head by means of head straps, and also by 
loops that are stretched around the ears . . . 
TWENTY Six consecutive patents were re- 
cently granted on the same day to one m- 
\entor Sidney Musher, of New York City 
Practically all of them relate to methods of 
stabilizing various foods or food compounds 
. Walter 
Krebs, Of Ja- 
maica, N Y, is 
credited with the 
design of the 
handy beverage 
mixer shown In 
the illustration 
powered by two 

tamed in a flash- 
light battery 
case, the unit has 
mixing blades 
.VM'urr.sd si Abe 
end of a shaft de- 
signed to go down 
Into a tall drink- 
ing glass A 
handle attached 
ise of the diminutive mixer 
hold the unit upright while 
- - * • Concress has passed and 
the President has signed a bUl authorizing 
( Continued 



to the battery 
makes It easy 
it Is in 


the Commissioner of Patents to keep secret 
all patents relating to national defense The 
legislation also gives the U S Army and 
Navy immediate access to all war inventions 
on which patents are now pending or on 
which patent applications will be made . . . 
Becalse be recog 
nized that the or- 
dinary smokers 
pipe is an awk- 
ward object to 
carry in a pocket, 
and because he 
felt that the aver- 
age smoker likes 
variety in the 
shape of his pipes 
Robert S Blair, of 
Stamford Conn , 
worked out a novel 
pipe that has a 
flexible stem 
Made of strips of 
metal twisted spi- 
rally into tubular 
shape, the stem 
can be bent back 
so that the mouthpiece is over the bowl, thus 
forming a compact unit that is easy to 
carry The stem may also be twisted to any 
desired shape to give the smoker a straight 
or curved stem pipe Within the stem tub 
ing a flexible condenser dev ice consisting of 
bristles fastened to a twisted wire center, 
filters the smoke as it passes through 
The FIRST real MONEY that Edison ever 
made as an tov entor came not from any out 
standing or basic invention, but from a 
simple improv ement in a telegraphic instru- 
ment Oil is sprayed onto the blade of a 
handsaw to lubricate its teeth while in use, 
by means of a novel device that is the jomt 



Invention of Albert Pihlqulst and Arvid Lar- 
son of East Hempstead N Y From a 
small oil reservoir built into the wooden saw 
handle a discharge tube leads to nozzles 
on page ts) 



20 


POPULAR SCIENCE 



FOR YOUR COPIES 








With the Inventors 


(Continued from page 22) 

mounts from step to step As illustrated 
one foot will use the regular stair treads 
and the other the auxiliaries To make 
IT possible to parachute heavy loads such 
as weapons am 
munition, and 
other military sup 
plies from air- 
planes to forces on 
the ground Fran 
cis MeCarroll a 
Lakehurst N J 
inventor, suggests 
tandem para- 
chutes This ar 
rangement, he 
claims would float 
heavy objects to 
earth slowly and 
with little chance 
of the load oscil 
lating or swinging 
back and forth as 
it descends and hltB 
the ground In his invention the load to be 
dropped would be stow ed in a bag or basket 
attached to a series of three or more main 
chutes which would open out one after the 
other from a container in which they are 
packed The container would be attached to 
several pilot chutes whose chief function 
would he to open the main load bearing 
parachutes Fob noting changes in 
temperature or as a guide in maintaining 
a desired amount 
of heat or cold in 
temperature - con 
trolled rooms a 
thermometer in- 
vented by Stanton 
L. Lane of Fuquay 
Springs N C is 
equipped with a 
sliding pointer Set 
at any level It 
shows at a glance 
whether the tern 
perature is above 
c.t betow Vna.'LpoVnA 
Since the pointer Is 
colored to match 
the liquid in the 
thermometer tube 
it is easy to read 
it at a distance More plant patents are 
held by Dr Ralph H McKee of New York 
City than by any other individual His total 
of patents in this classification is fourteen, 
all for hybrid poplar trees 
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Tops in portable type- 
writers Specdlinc Cor- 
ona. three fine models. 
Fast, easy to operate. up- 
to-date Floating Shilr, 
Touch Selector, etc. 
Smattcatrjiagcasealso. 


A! so two Corona Zephyr 
models ^comjiact, light ^ 

and amazingly complete 
Standard 84- character 
keyboard, back spacer. 

Dig value for Students. 

Vie coupon belott for fret copy of 
color folder ihou i»g all fitt motitlt yf 
and ttny payment plan Mali nou 







Helps for Home Owners 

i — 

Doorbell "Push Bar" j " i 

Responds to Elbows j i ~~ - 1 



Did vou ever try to maneuver your- 
self mto positron to push a doorbell 
button when tout arms were full of 
packages’ The contortions required 
to accomplish that tnck are not nec 
essarv when novel push bars are ui 
stalled to replace the bell but 
tons at doorways. Designed 
to enable delii ery boys or 
heavily laden guests to ring 
the bell with their elbows, the 
bars are made so that pres- 
sure at an\ point along their 
length makes a positive con 
tact, closing the circuit and 
ringing the bell. The push 
bars are available in two sizes 
and four finishes, and can be 
installed on any door as easily 
as a conventional push button. 


Its eosy to r ng *h e doorbell w th o load of packages 



Extension Lamp Lights Lawn or Garden 



FT® home owners who want to Dlummate their 
lawns or gardens at night, an extension lamp 
just placed on the market should answer the pur 
pose. The unit consists of a porcelain socket that 
will accommodate a 100 or 150-watt bulb, an all 
metal aluminum finished reflector and an ad 
justable bracket that permits the lighting device 
to be Installed in a permanent location, or to be 
attached temporarily to a post, pole or other 
upright. An extension cord connects the lamp 
unit with an electric outlet within the house. 

Nonskid Sfepladder Boots 

P.rEEER BOOTS for 
stepladders are a 
new household aid 
designed to prevent 
slipping on smooth 
or polished floors. 

The boots, actually 
rubber raps shaped 
to fit over the ends 
of the ladder legs, 
have rounded but 
tons on their bottom 
surface to add to 
their gripping power 
on any flooring 
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Home-Study 

Business Training 

Your opportunity will never be bigs tr than F 00 * 
preparation. ITeparc now and reap the rewards ol 
early success. Free 61-Pafie Boot* Tell Ilow. Wnte 
NOW for book you want or mail coupon with your 
name, present position and address in marctn today* 
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Loose Parts 

quickly tightened with Sm»«th-On 



With a l ttle ‘vnooth-On No 1 you can easily 
and qu U t ghten loose handles, casters, fixtures 
bolts et on fum lure tools and equ pment all 
oertl louse 

This man purpose iron cement w best for dozens 
of other I ousehold and auto repo r jolts, too 
su h as stopj n Z leaks on heating systems and 
aster 1 nes seal tig cracks in bo lers radiators 
la ks, engine jackets gear cases etc 
C IT» th-On bolls securely and permanently on 
sowl tinrrtlc and ans metal and its Use does 
not reipi re 1 eat special tools, or pres ions ex 


Rubber Putty in Colors 
Matches the Woodwork 

RUBBER putty now available in colors that 
include red, green black, gray and gun 
metal, blends in with the color of the wood 
or other material with which it is used mak 
ing painting easier and sometimes unneces 
sary The putty is applied in the regular 
manner the knife being moistened with 
kerosene to prevent excessive sticking of the 
putty to the knife blade Rubber putty may 
be used where the work is subjected to cor 
rostve liquids or fumes 

Metal Roofing Shingles 
Resist Corrosion 

Shingles made of copper bearing steel 
treated to resist corrosion are now available 
to home owners looking for durability and 
pleasmg appearance in a roofing material. 
A special tongue and groove arrangement 
at the sides of the shingles makes them re 
markably easy to install with no nails vis 
ible after the Job is done 











I /o>~-r rue unnecessary repair bill* 
due to clogged radiators Keep water 
circulating freely — keep piotors run- 
ning cool — with Sam Flush. Cannot 
inlure motor or fittings Removes rust, 
sludge, scale, sediment Keeps the 
delicate veins of a radiator clean 
Do the job voursclf In a few min- 
uti « for 10c (25c for the largest truelc 
or tractor) Or ask your service sta- 
tion to use Sam Flush to do the job 
for > ou ^ ou 11 find Sam Flush in most 
bathrooms for cleaning toilet howls 


Hi picnic Products Co, Cant 


§ani-Flush 

CLEANS OUT RADIATORS 


I TOO Uf&TDlE 


^Western Electric 
HEARING AID 

| jgggjaK C«)W Eleetrir. Cnjfe, UUf. X** Vl 



Garden Spray Outfit 

Everything necessary for controlling 1 any 
insect pest or plant disease that may attack 
vegetable or flower gardens is said to be in- 
cluded in a garden spray kit just offered 
Packed in a green-finished metal box pro- 
vided with a lock and a carrying handle, the 
outfit includes a spray gun and a dusting 
gun together w ith supplies of lead arsenate, 
nicotine sulphate dusting sulphur, and rote- 
none dust A chart giving directions for us- 
ing the various sprays is provided. 

Sweeper Cleans Lawns 

Paper leaves sticks stones freshly cut 
grass, and other debris is easily removed 
from lawns hy the two-wheeled sweeper 
pictured below Operated like a lawn mow er, 
the machine sweeps up debns into a canvas 
collecting bag without 
- Injuring the turf. 
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MYSTERIOUS 
BLACK LIGHT 


v BIG PROFITS 

. SELLING THE 
FIRST LOW 
PRICED 


I Make Big Money! 

' At Home! 
New Invention 

is «$2 


profit cpportuniij la jtin 
BAY* A1.ABM Put H 1110 3TS filth St. Pts Meiers jew* 

WOOD CARVING and WHITTLING 

AN ARTISTIC HOBBY FOR ALL 

This brand new manual shows jou how to do 
eierj htnd of wood caning How to cine jewel 
boxes picture frames trays chests furniture etc 
IIow to do chip carving le\el surface caning 
incising carving m relief Carving human and 
animal figures in the round completely explained 
and simplified 256 Pages Fully illustrated — full 
cloth bound Send onlj $2 00 and > our copy will 
be sent postpaid, or order COD plus postage if 
jou wish Money back t{ not satisfied 

Popular Science Monthly- Dept. lOO 
353.4th Ave. New York , N. Y. 

WOODWORKER’S 
Turning & Joining 
MANUAL 

This new manual is writ 
ten especially for the man 
1 w ^° * 1 ' tea to malic things in 

his own home with power 
tools Tells what power 
machinery you will need to 
twin out beautifully finished furniture How to use 
the cross cut saw, ripsaw miter saw jointer and 
band saw How to bore and mortise by machinery 
Scraping method of wood turning fully ex 
plained — how to turn a plain cylinder smooth 
cyl nder how to use a skew chisel to square ends 
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...Less cow and more 
milk for the farmer 

Yes that f what Mr Ofo Gray has bred 
cn his OLbhona cattle farm A smaller, low 
gravity cow giving os much miTk as her reg 
olar size sisters at half the upkeep cost 
Popular Science on-fhe-sereen tells about 
science s latest help to the farmer when it 
comes to your local thec*re Don t miss it 


, . . Portland's 12 ton 
civic trouble shooter 

It's the last word in croc emergency service 
. . a gasol ned angel of mercy with equ p- 
ment for fight r>g a fire lighting a city, or 
perform ng a major operation. An exciting 
soent fir achievement you'll see in the next 
Popular Science on the screen at your 
neighborhood theatre 
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popular science on -the- 


screen 



Produced in ImeroloT bv r.irlinVi & 
C»fli Ir w nil tl f cooperation of llw Editor! 
of Popular -rimer Momhlv Di mhutrd b* 
Pirimi nnt Picture* 


Aienne Ne- Yori G«v ^ 

t» idle lo fcnnj the lalert H‘Hf of Pop- 
‘ Bf r on-thr-trrrrn lo m» loeal theatre 


POPrLtP SCIENCE 


Q r K 






^ «*tV*SWlNC 


OPPORTUNITIES 
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Minimum ad 10 words To be included in Dec issue copy should be in our 
office by Sept 24 Dec Issue on sale Nov 1 
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Bombers 


HOW NAVAL EXPERTS 

J \ A II TH waves of swift bombing 
j \/\/ Pl^es casting their winged 
’ Y V shadows over seas long ruled 
by battleships modern air power is of 
‘ fenng a new threat to naval supremacy 

* Meanwhile w e find ourselves embarked on 

• an unprecedented program of waTcraft 
construction and the question of how ef 
fectively our latest ships can meet this 
menace from the skies renews a long 
standing controversy between advocates 
of air forces and sea forces 

Here is a composite answer as given 
by Admiral Harold R. Stark Chief of 
Naval Operations Rear Admiral A B 
Cook head of the Navy s Bureau of 
Aeronautics and other top flight Army 
and Navy officers who ought to know, if 
anyone does just what planea and ships 
can do to each other 
Three types of aircraft menace war- 





or Battleships? 

ANSWER A VITAL QUESTION ON DEFENSE 


ships each in a specialized w ay— horizontal lutely fixed course and speed This delights 
bombers dive bombers and torpedo planes antiaircraft gunners 

And each has its advantages and drawbacks Dive bombers use entirely different tac 
Horizontal bombers attack their targets tics Power diving almost vertically upon 

from relatively high altitudes aiming their their target at more than 400 miles an hour 

missiles with a precision bomb sight The they release bombs at such low altitudes 

size of these large multiple engine craft that the projectiles can scarcely miss In 

gives them great cruising radius and bomb this type of bombing there need be no 
carrying capacity Flying miles high makes elaborate corrections for altitude wind and 
them comparatively safe from a warships the speed and direction of the target Only 
antiaircraft fire the simplest sort of sight need be used the 

But all is not on the side of the bombers pilot virtually aims the bomb bj aiming 
crew by any means For safety in altitude the plane A fav orite stratagem is to di\ e 
they pay in loss of bombing accuracy out of the sun so that its glare blmds gun 
Viewed from 5 000 or 10 000 feet even the ners below 

biggest warship makes a pretty small gray But the div e bombers v ery style of at 
speck upon the blue ocean If they descend tack means flying down the barrels of all 
to improve their chances of hitting it their the antiaircraft ordnance that can be 
own chances of getting hit by its five-inch trained upon them They run the gantlet 
antiaircraft guns nse in exactly the same not only of the big hand loaded guns but 
proportion also of the shorter range multiple pom 

And here is a little known fact More poms or machine cannon that throw a 
than half the tune clouds over the ocean continuous hail of small explosive shells 
prohibit bombing from above 10 000 feet much as a machine gun fires bullets Then 
For days on end unfavor 
able weather may keep the 
ceiling much lower 
Even worse a horizontal 
bomber suffers from one 
incurable weakness owing 
to its method of bomb sight 
mg Just before dropping a 
bomb for a period variously 
estimated from fifteen sec 
onds to more than a minute 
it must maintain an abso 

By 

ALDEN P. 



ARMAGNAC 


Draw ng shows the two princ pa 
types of bombs used ago nst war 
shps Fragmentat on bomb (a) 
left) shatters nto p eces that 
weal havoc among esposed per 
sonnel demolton bomb s de 
s gned for structural damage te 
p tn photo at r ght a low 
tly ng plane drops a torpedo 
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heads toward the broadside of 
the a essel skimming close to the 
water A likely hit requires a 
dangerously close approach un 
der heavy fire from the ship 
Shells striking the sea ahead of 
the plane throw up great geysers 
of water which wall shear off the 
wings of an air raider plowing 
Into them at high speed 

Aircraft carriers of a fleet gn e 
it additional and powerful pro- 
tection against all forms of air 
attack Fighter planes sent aloft 
b\ the hundred from earners 


may be able to destroy or w ard 
off the raiders before they reach 
bombmg positions. 

But w hat happens U a w arship 
does have the bad luck to get 
hit with an air bomb 7 Whether 
minor damage results or Davy 
Jones s locker receives a new- 
comer depends both upon the 
type of bomb used and the class of ship 
Fragmentation bombs inflict casualties 
among exposed personnel Fused to explode 
instantaneously they hurl deadly fragments 
of steel in all directions If they miss a ship 
and hit the w ater near by they still det 
onate in time to rake the deck with their 
splinters. Because of their light weight — 
thirty pounds or less— airplanes can carry 
large quantities of them For the same 
reason they effect little or no structural 
damage upon a ship 

Demolition bombs on the contrary, are 
all that the name implies They range m 
w eight from fifty to 2 000 pounds Often 
they are fitted with delay action fuses so 
that they burst after penetrating the target 
or the surface of the water So adapted a 
bomb of this type acts in the same way as 
a depth charge to destroy a thin skinned 
submarine Spotted from the air while It 


A mull pie pom pom in aei on. Above geyier* 
of woier from *hel fire wreel a torpedo plane 

Is submerged, an undersea craft is helpless 
to fire back or, because of its limited speed 
to maneuver to dodge bombs At the sur- 
face, it is almost as vulnerable In fact, re- 
ports Indicate that air bombers are almost 
as effective antisubmarine weapons as the 
sub chasers of the last war 
Destroy ers and other small w arcraft, too, 
can he sent to the bottom by a direct hit 
from a heavy demolition bomb Their pro- 
tection lies in their limited size as targets 
and their ability to throw off a bombers 
aim by fast, zigzag maneuvering 
Bigger ships though better targets have 
more in their fav or Ev en an amateur math- 
ematician will realize that, when you add 
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guarJt the boftieshipl vifoj ports from harm 


to & ship a Size the dock area increases only 
as the square while the displacement — and 
therefore the weight of armor that can be 
earned — increases as the cube This ex 
plains why great battleships can be armored 
far more effectively than smaller craft 
against alt bombs 

Massive horizontal decks of armor plate 
placed as near as possible to the water line 
to conserve stability supplement the ' belt ’ 
or Side armor of modern capital ships Orig- 
inally intended to protect the magazine and 
other vital parts deep in the hull from high- 
angle shellfire this deck armor now serves 
the added purpose of warding ojf atr bombs 
In the newly launched 35 000 ton 17 S bat- 
tleships Washington and North Carolina, It 
la reported to attain the extraordinary total 
thickness of ten inches Even a 2 COO pound 
demolition bomb formidable as it sounds, 
shatters against such armor like an egg 
dropped ot> a concrete pavement. 

Special demolition bombs could be built 
that would penetrate deck armor, but their 
tremendous weight of steel would allow only 
a small explosive charge For gravity to 
give the bombs sufficient velocity to pierce 
the armor p/anes would have to loose them 
from an altitude corresponding to the 10 000 
foot high trajectory of Shells fired from 
guns reducing the chances of a direct hit. 
And nothing else Would do, for an armor- 
piercing bomb dropping in the water near 
h ship would carry too little explosive to 
harm Vt 

In contrast a standard thin skinned dem- 
olition bomb acts like a mine if it explodes 
under water alongside a vessel Multiple, 
water tight compartments are the battle- 


ship s defense against 
such a “near miss ” 
and a damage -control 
crew spnngs Into ac- 
tion to stop leaks pump 
out Hooded compart- 
ments, and restore the 
ship to an even keel 
How to protect a big 
Ship s superstructure 
against direct hits by 
demolition bombs which 
may cripple it not sink 
It remains a major 
problem confronting 
the World s admiralties 
One solution proposed 
by naval architects en- 
visions Warships of the 
future completely cov- 
ered wrtb Vort’SeVatk 
armor, with virtually 
all the upper works re- 
moved and only the 
muzzles of big guns 
protruding from the carapace of steel' What- 
ever form it may eventually take, however, 
the majestic battleship remains the most 
invulnerable of all surface craft— as has 
been proved in actual bombing experiments 
upon old, scrapped, and radio controlled V S 
capital ships One bad to be sent to the 
bottom by shellfire after repeated bomb ex- 
plosions failed to sink it 

And now, how do all the factors of air 
power versus sea power add up’ Evi- 
dently the balance is close — Unless the scales 
are tipped violently, one way or the other, 
by the particular mission of the sea or Mr 
forces 

If shore based bombers embark on a long- 
distance raid against an enemy fleet fuel 
load will limit their bomb capacity Lack of 
escort places, incapable of flying so far will 
leave them open to attack by defending 
planes, as W'ell as by antiaircraft fire Loss 
of Valuable bombers is likely to outweigh 
the military value of any dsmage they 
might do 

C ONVERSELY, an admiral wioud be 
courting disaster by using his fleet to 
force a landing, or cover an evacuation of 
troops within easy range of a pawtxfuv ene- 
my air base Only an emergency would jus- 
tify the hazard It is a comforting thought 
that an invader s fleet would face the same 
warm reception from our own army s flying- 
fortress bombers. 

But this country a grand stategy differs 
as much from that of Europe as the vast 
oceans that Jap our shores contrast with 
land locked European waters For our de- 
fense, we picture CCorttlnued on page 228/ 
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More Guns To Defend 
AMERICA! 



N O OVE ever heard a fight ng soldier 
complain that his army had too 
much art Uery 

To most Americans and even to some 
American Army officers last springs Euro 
pean »ar on land brought a success on of 
stunn ng surprises The defense numbing 
effectiveness of attacks hy massed tanks 
the tremendous h tting power of armored 
d i islons breath taking successes won by 
dive bombers spectacular achievements by 
dare-everything parachute troops ins d ous 
beh nd the I nes activit es of fifth column 
agents — these developments in the ancient 
and sometimes honorable trade of war re 
suited in a quantity of hard thinking bj 
American officers One of the effects has 
been a mental rush toward mechan zed war 
weapons the mere mention of which only a 
jear ago would hate made the faces of 
traditional minded infantry colonels and 
hard swearing cavalry brigad era turn 
purple with rage 

51 


Perhaps in a few cases th s trend toward 
mechanization has hardened into a danger 
ous belief that mechanized w eapons in them 
selves are a solution of all the complex 
problems of model 1940 war But most of 
our officers no matter to which arm of the 
service they may belong have refused to 
become blind worshippers at the shrine of 
the mil tamed monkey wrench They ap 
predate fully the v alue of the new w ar roa 
chines but that appreciation hasn t shaken 
the r conviction that the time tested combat 
team of infantry and art llery remains the 
backbone of every army and that only nr 
tiUery can make it possible for attacking In 
fantry to advance and for defending infan 
try to hold it3 ground 

f Adequate artillery support in battle Usual 
ly means comparatively l ght infantry 
losses The regular artillery armament of 
our big World War divisions of close to 
30 000 men consisted of forty-eight 75 
millimeter guns and tw eDty four 155 mill! 
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meter howitzers It w as so Inadequate that very least w e should do Is to increase the 
whenever an infantry d vision w as called on number of 15o millimeter howitzers from 
to make an assault Its artillery had to be sixteen to tw enty four Werea rich country 
reenforced by the artillery of a dlvis on in -—rich enough to buy all the guns we need to 
reserve Even then inf antry assaults 0 dn t defend ourselves against any enemy but 
always succeed and Infantry losses too not rich enough to pay for the life of a sin 

often were high But when the art llery of gle soldier killed unnecessarily because we 

three d visions was used to support the ad fail to see to it that the Army get the guns 

vance of the Infantry of one success came it needs to do its national defense Job 

quckly and the infantry a losses were light At present our standard light artillery 
The war strength of our Regular Army a weapon Is the “5 millimeter — about three 

new tr angular or streaml ne division is inch gun Contrary to common belief the 

about 12 500 men Its three small regiments guns our army is using today aren t the 

of infantry are armed with semiautomatic famous French built 1897 model 75 s with 

rifles machine guns mortars and 37 milll which we fought in France hut guns built 
meter ant tank guns Its art llery con from French designs in American Army 
slsts of a regiment of thirty s x 5 mill 
meter guns and a regiment of sixteen 155 
m 11 meter ho vitzers 


Outspoken h gh rank ng officers 



OCTOSEP loio 


military 


59 




arsenals late in the World War and shortly 
after it With the orginal carriage they 
had a maximum range of five and a half 
miles With the new American designed 
M 2 high speed carriage which permits an 
elevation of forty five degrees and a trav 
erse of eighty five degrees their range 
is over seven and a half miles 

The Army has a stock of well over 4 000 
of these guns Some are being used by the 
Regulars and the National Guard and the 
rest are in storage Although they are old 
enough to vote most of them are as good 
as they were the day they were finished 
Modernized with the M 2 carriage at a cost 
of about J8 000 each they are the equals of 
any guns of their cal her in the world 
All our field artillerymen speak affection 
ately of the 75 but not all of them are 
convinced that it is the best possible weapon 
for its primary purpose — the direct support 
of Infantry with its fire Many of them 
think that the new 305 millimeter howitzer 
designed and after several years of ex pen 
menting recently perfected by our Ordnance 
Department, is more effective 

The greatest advantage of the 105 over 
the 75 Is the larger bursting charge of its 
Shell A battery of four 75 S can cover a 
front of 120 yards with its fire a battery of 
four 305 s can cover a front of 160 yards 
It takes an average of 800 fifteen pound 
75 millimeter shells to blast a lane thirty 
yards wide through ft barbed wire entangle 
ment thirty yards deep and 4 000 yards 
away an average of 525 thirty three pound 
305 millimeter shells will do the Job 


Another advantage of the 105 Is that in 
hilly or broken up country Its high angle 
fire can reach targets which the flat tra 
jectory 75 gun can t touch One of the dis 
advantages of the 105 Is that it weighs a 
ton more than the 3 650 pound 75 and so 
can t be moved quite so fast Another is 
that its heavier ammunition requires more 
motor transportation— and even a regl 
ment of truck drawn 75 s has to have 110 
vehicles to carry its men and equipment 
and 120 rounds of shell for its thirty six 
guns' 

The potency of the 75 as a tank killer is 
a strong point In its favor. The French did 
great work with it against the German 
heavy tanks which their 37 millimeter anti 
tank guns couldn t do more than dent, Utn 
p res at our maneuvers always flag down a 
tank and count it a casualty if it is unwise 
enough to make a target of Itself within 
1 000 yards or so of a 75 In firing position 

O UR other light artillery weapon is the 
75 millimeter howitzer also poison to 
tanks Hauled swiftly on the road or across 
country by half tracks it gives artillery 
support to our Mechanized Cavalry Brigade. 
It also is bu It In a pack model weighing 
only 1 470 pounds which taken apart, can be 
carried by Six mules Throwing a fifteen 
pound shell well over five miles this pack 
howitzer would be a mighty useful weapon 
if we ever had to fight tn the sort of rough 
country which is common in some of our 
outlying possessions and in the vicinity of 
the Panama Canal 
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Our medium artillery 
consists of an undisclosed 
number of 155 millimeter 
howitzers — modernized 
four ton World War guns 
which fire a ninety fi\e 
pound shell seven miles 
and which towed by 
trucks can do about 
140 miles a day on the 
road 

N EWEST and longest 
ranged of our heavj 
artillery weapons is the 
fifteen ton 155 millimeter 
gun which has a range of 
fifteen miles Towed by 
tractor it can be moved 
100 miles a day French 
built World War guns of 
the same caliber which 
we still have m service 
have a range of ten miles 
Our heaviest field gun is 
the 240 millimeter how itz 
er— a tractor hauled thir 
ty ton monster w hich 
throws a 345 pound shell 
nine miles 

There still are some 
field artillery regiments 
whose guns are galloped 



into action to the stirring p Q , on » 0 » an i, 0 vr 75 m II meter how her has won if* 


accompaniment of thud place as a 

ding hoofs and rumbling 
wooden wheels In all probability* there will 
be a few of these picturesque horse drawn 
gun regiments in our Army for a good 
many years to come There s plenty of 
rough country left in the Americas and m 
real rough country fighting a horse drawn 


llery support to ho d h ft ng ron cavalry 

gun can move around faster than a truck 
drawn gun But almost three quarters of 
our light artillery has already been motor 
ized as well as all our medium and heavy 
artillery 

The reason for the change is that motor 


ized artillery can mov e 



faster and farther on 
the road With its six 
horse team galloping 
a seventy five milh 
meter gun can be 
moved for a stnctly 
limited distance at a 
top speed of about 
twelve miles an hour 
Atnotor truck can haul 
a 75 mounted on a 
pneumatic tired high 
speed carnage (Con 
fumed on paje S30 ) 


For rough country a 
spec al model of the 
75 how her is token 
opa t ond corr ed on 
sxormy mules bads 
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The I/4 m l« concrete pontoon br dge acton Lple W01I1 ngfon 01 I appear* when Hum naiad of r ghf 


T OLL gates swung open recently to mark 
the completion of one of the great en 
gineering feats of all time— the daring 
Construction of a mile and a quarter vehlcu 
lar bridge that floats on the surface of the 
water Connecting the peninsular city of 
Seattle Wash with the mainland to the 
east, the float ng bridge by far the longest 
of its type In the world is the Key link in a 
$9 000 000 highway project that also in 
volves more than five miles of steel arch 
bridge viaducts twin tunnels and connect 
lng highways In effect the project moves 
the city of Seattle fourteen miles eastward 
since it provides a short cut for traffic to 

c l 


and from the heart of the northwest roe 
tropolls 

Tied together with huge bolts and an 
chored securely to the bottom of 'Lake 
Washington twenty five giant air filled con 
crete pontoons form a broad four lane thor 
oughfare Cast In deep molds as large as a 
city block the concrete pontoons were float 
ed to the spot and bolted to each other after 
engineers bad completed long months of re 
search on velocities of winds and waves 
strength of the pontoons expected weight of 
traffic routes of water craft and seasonal 
changes in the lake s w ater level To tie 
the span down construction experts used 


One of 111 * lect on* 
©I the 1 ity foot 
w do floral ng h gh 

locked nto place 

£_ Not* llie longues 
al the ond wh ch 
f Ited into g oovoi 
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forty concrete anchors each tipping the 
scales at sixty five tons and equipped w ith 
hjdraulic nozzles by which they dug them 
selves deep into the soft lake bottom 
In its completed form the floating bridge 
really has four solid rigidly bolted sections 
The middle section a single concrete girder 
4 520 feet long is actually the longest boat 
in existence The section near an island 
over which the bridge route passes con 
tains a 378 foot draw link which can be 


Special connections between the floating 
span and the shore approaches allow for 
contraction or expansion due to weather 
for side motion of the span during violent 
storms and for vertical movement caused 
by a rise or fall in the lake level The water 
itself absorbs tbe weight and jar of traffic 
Engineers figure that if all four eleven foot 
lanes were jammed with loaded trucks the 
bridge would sink into the water for a dis 
tance of only six inches 





Photos Replace Airplane Plans 


Photography on a giant scale is helping 
the Glenn L Martin plant at Baltimore lid 
to play a lead ng part In speeding up na 
tional airplane production No longer do 


drawings in order to allow for shrinkage in 
castings It is estimated that the new proc- 
ess is saving ?80 000 a year at the Martin 
plant in engineering costs 
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F IVE MILES west of the heart of 
Detro t Mich on the banks of 
the River Rouge is the largest 
s ogle manufacturing plant in the 
world Sprawled over land that could 
accommodate more than 1 000 foot 
ball gridirons this Gargantuan fac 
tory employs 80 000 men and can turn 
out 6 000 automobiles in a single two 


65 



.By E. W. ^MURTFELDT 

shift sixteen hour daj Thats better 
than one complete ready to run car 
every ten seconds 

A bird s ej e view of the maze of 
blast furnaces rolling mills tool and 
die shops power houses ore docks 
railroads foundries laboratories and 
offices in this giant Ford Motor Com 
pany plant presents the first lmpres 
sion of one vast chaotic tangle Yet by 
a miracle of science and industrial or 
ganization the sprawling parts are 
blended into a clockwork unit that at 
one end sucks in raw materials and at 
the other blows out a steady stream of 
gleaming motor cars 

To get any idea of the tremendous 
size of this manufacturing monster 
and of the miracle of production it ac 
complishes you hai e to beg n at the 
beginning w hich means that you run 
Into this fact The origins of the ve 
hides that come from this mammoth 
mechanical hatchery are scattered 
over the face of the earth 
For the Rouge plant taps the raw ma 
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The D esc! powered lake fre gMer Henry Fo d II flogih p of Ihe Ford flee! unload ng .ron ere 


tenal resources of the world Up from Bra 
ill and the Far East come boatloads of raw 
rubber for tires and bodies Down through 
the western Great Lakes flows a steady 
stream of long barges stuffed with Iron ore 
for the blast furnaces Coal trundles in from 
the South So vast is the demand of the 
factory for materials that officials state 
that the plant taps not only many foreign 
lands but also practically ever} one of the 
3 070 counties In the United States for at 
least one contribution to its finished product 
Trains and trucks haul their quota of 
materials to the plant but the lion S share 
of the transportation job is intrusted to 
ships The Ford company maintains its own 
freighter fleet of twenty nine vessels led bj 
the 614 foot Diesel powered flagship Henry 
Ford It Up the Riv er Rouge the freighter 
armada noses up to the factor} s huge un 
loading pier where giant mechanical fists 
grab fifteen ton handfuls of iron ore and 
dump them into a vast storage bin that 
lines the side of the boat vv harf 
On schedule and w ithout interruption 
this Influx of raw materials spreads out from 
docks and recen mg platforms along trans 
portation fingers that lead to the maze of 
manufacturing and processing plants For 
this distribution job there are 100 miles of 


railroad track w ithin the Rouge boundaries 
Over this network of steel ten steam loco 
motives and seven oil electric engines haul 
more than 1 000 plant freight cars There 
are fourteen giant locomotive cranes as 
well as fleets of trucks tractors and trail 
ers And what this transportation arm} 
cannot handle Is intrusted to a conveyor 
bell s}stem that is long enough to stretch 
from New lork City to Wilmington Del 
and ranges from heavy mechanisms to move 
bulky raw materials to light conveyors that 
speed small parts into the hands of work 
men when and where the} need them 

Either in their original or in their proc 
eased form all these materials are ulti 
mately destined for the spinal column of 
the factory the final assembly line But 
most of them face a long journev before 
they are joined to the automobile skeleton 
to play their part in forming the finished 

Take for example one raw material Iron 
ore of w Inch some 850 000 tons arm e at the 
Rouge docks in a single season The raw ore 
Is fed into the maw s of tw o giant blast fur 
naces that in twenty four hours can turn 
out 1500 tons of pig iron As It emerges 
the flow splits some of the iron mov rag into 
the seventeen acre foundry to be made into 


A VISIT TO AN INDUSTRIAL WONDERLAND 
. . . THE LARGEST FACTORY IN THE WORLD 
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Bakin© on the body finish 

Aft* ih« body i o«»*mb1»d * i eUoned 
ora po nf»d »tk o »yn(S«t e •na"'«l *>h eb 
s ihen d ed by lampi 01 p ctufed obove 


cast ngs Includ ng the one piece eight cyl 
inder Ford engine block 

Another stream of iron in molten state 
mo es into the open hearth building where 
in ten huge furnaces it merges with scrap 
iron 1 mestone magnesium chrome \ ana 
d im nnd various other alloys to be con 
verted into the sixty three d stinct types 
< f steel that go into the manufacture of 
Ford bu It cbts 

Follow the trail farther On conveyors 
ingots of steel trav el to the roll ng mill — 
twenty two acres — where gigantic machln 
ery rolls them Into bars or rods or wide 
colls of shee steel Co on into the press 
shop — nineteen acres — and watch a battery 
of 2 000 power presses some exerting an 
600 ton sruecze stymp out fenders hoods 
radiators xidy panels and other parts as 
easily afl a chef wields a cooky cutter 
Near by In a connecting build ng you'll 
watch forty steam hammers and sixty up 
setters a type of forging machine turn out 
springs and small parts 'Since the original 


pig Iron entered the open hearth building 
its progress has gone on in separate shops 
that arc all connected and covered by a sin 
gle roof under which if you wanted to 
sw eep out a few thousand tons of maeh nery 
y ou could lay out dose to 1 000 tenuis courts 

But you ve only follow ed the factory trail 
of iron ore To do the job right youd also 
follow raw rubber through its maze of 
transformations into fnished tires \oud 
follow silica and alkalis to their completed 
form as w Indow and " indshield glass ^ ou d 
travel through the plant where o 1 is ex 
traded from soy beans to form a constitu 
ent of body enamel an 1 the remainder utl 
1 zed In the manufacture of such plastic 
parts as d stnbutor housings and ignition 
coll cases 

But whatever material you follow It will 
eventually w Ind up somew here along one of 
the three parallel final assembly lines To 
get an idea of what these are like think of 
a mammoth parade that starts with a small 
group at the beginning of an avenue that 
has side streets leading into it from the left 
On each side street groups of marchers are 
assembled Into compact orderly units As the 
initial group reaches the hrst side street the 
assembled marchers there sw ing into 1 ne 


A «econ 1 group joins the parade at the next 
corner and so on until the parade is a single 
marching unit. 

The same thing happens in an automobile 
final assembly line Starting the parade is 
the chassis which moves along on a con 
ieyor until at the first side street the 
engine assembled in the motor building 
moves in on a conveyor from the left and 
is lowered into place Radiator steering 
gear fenders wheels bodies and other parts 
are added as the steadily expanding unit 
moves from one side conveyor along to the 
next And remember that each of these 
side street conveyors is an assembly line in 
itself for each major part has been built up 
from a number of smaller units Finally 
when the mechanism arrives at the end of 
the line it is a complete ready to operate 
automobile and rolls off the conveyor under 
the guidance of an Inspector who drives it 
out onto a half mile test track for a check 


three giant turbo generators that can pro 
duce erbugh current id a single day to meet 
the electrical requirements of the average 
American home for 13 533 years' 

Coal the principal power house fuel is 
used in pulverized form and blown under 
pressure into the boilers w here it bums al 
most like a gas Ev ery day the pow er house 
pumps water from the Detroit Riv er through 
a 2 - mile tunnel in a quantity that equals 
the daily water consumption of the cities of 
Detroit Cincinnati and Washington com 
hined 

These are facts and figures that set the 
brain whirling So before you leave the 
plant perhaps you had better taper off w 1th 
a few factory activities that Ford officials 
class as incidentals By products for ex 
ample Slag from the blast furnaces is not 
discarded but processed in a cement plant 
on the premises that has a daily capacity of 
2 200 barrels From the coke ovens come 


run such by products as coal tar ammonium 

But long before you reach the point where sulphate for fertilizer light machine oil and 
finished cars roll off the assembly lines you . motor benzol among others 
will probably reflect that it must take power 1 i 0* consider plant sanitation Nearly 5 000 
with a capital P to run the thousands pf | / / 

machines and light the myriads pf lamjis In 4 1 / ,// SFOT WELDING A DOOR FRAME 
a plant of this size It does The f\ctbi*v J t 1 , . 

power house the largest industrial K'g.’l jl / // i, /Sown .node thrt naen oui math 
pressure prraer plant in Ju) weld n 9 ■ d.r. 


> A DOOR FRAME 
welded ore slumped 
"gen out me«h ne A 
onj weld ng i done 





men are assigned to the job of 
keeping buildings and machinery I 
clean and safe Each month they > , 
use around 7 000 mops 2 700 j J 
brooms fifteen tons of soap chips 
and 32 500 gallons of paint. The 
Rouge plant has more than 8 000 - 
000 square f«et of floor to be _ 

scrubbed and swept' 

With its 6 000 cars a -day 
capacity the Piver Rouge plant 
is a tremendously important cog _ 
in the peacetime industrial life of ' 
the nation And with half a world * • 
already at war this giant factory 
along with others of its kind may 
become of even greater impor 
tance as a mighty factor in Amer 
icaa national defense because of 
its ability to switch over to tacks 
and guns and airplanes from its 
normal production of trucks trac- 
tors and automobiles 




ASSEMBLY LINE Conveyors 

I ke the one of the r ght br rig 
f n died ports fo workers on lie 
onembly I net Below lamps ore 
od|in!ed at completed cars roll 
off one of lha three I net all 
ready for felt runs ond the road 





Working Wonders with Cardboard 
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Each of fb« graceful 
shapes above s made 
f on a flat sheet of 
ca dboard po paste 
or attachments be ng 
used At the r ght 
rad at fold ng pro 
duces ra sed letters 



C OULD you fold a flat 
piece of cardboard 
one twenty fifth of an 
inch thick so that it would 
support tvv o 150 pound 
men"' It sounds impossible 
but by one of the methods 
developed by a Long Island 
City N Y group of card 
board engineers the trick is 
accomplished w ith ease Led 
by Richard E Paige the ex 
perimenters have Invented 
six different methods for 
folding fiat cardboard into 
strong three dimensional 
forms Their discoveries 
have already brought about 
great changes in the mil 
Iion-dollar advertising dis 
play industry and are mak 
mg valuable contributions 
to engineering practice by 
demonstrating the use of 
light inexpensive materials 
that are strong because of 
their form rather than their 
bulk Previously cardboard 
had a limited range of use 
fulness since it could not be 
folded into smooth curves 
angles and raised planes 
Now however by geometric 
designing methods a wide 
variety of three dimension 
al forms like those at the 
left are easily produced 
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Enlarging Meter and Timer 

Entirely automatic a meter Just marketed not 
only determines the number of seconds needed for 
an enlargement exposure but also controls the ex 
posure shutting off the light at the proper time 
ISo test strips are required The device adjusts itself 
automatically for prints of various sizes in which 
the light source is nearer or farther from the paper 


Turret View Finder 
for Movie Camera 

Viewing the scene to be recorded 
with a home movie camera equipped 
with three lenses mounted on a tur 
ret 13 simplified by the addition of a 
miniature turret holding a trio of 
\iewing lenses each showing the 
same area as one of the main lenses 
By bringing the corresponding view 
ing Jens into position the area in 
eluded by each taking lens is seen 




W ih lli* v i»! n place □ 
(t do cos be stud ed w thout 
remov eg t from the book 



Album Displays Transparencies 

BY Combining the features of a slide viewer and an al 
bum a brand new accessory aids amateurs who make 
small size color transparencies Each page of the leather 
bound loose leaf album accommodates eight transparen 
The viewing device 


which may be stored In £ 
pocket in the album cover 
consists of three hinged sec 
tlons One forms the mirror 
another a translucent win 
dow which diffuses the light 
and the third a holder 
against which any page of 
transparencies can be placed 
for viewing without removal 
from the album 
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Tiny Flash Bulbs Get New Reflector 


The reflector n 
•uje I* mole* poi 
t ble *!>• >» ,e °f 
m dg«t type 
n „»y flash gun 



0 DESIGN ed especially for 

use with the new midget 
type photoflash bulbs a 
new reflector unit serves 
ws, w n.wih. gim wdajftet As 
shown in the photograph 
immediately at the left 
the reflector is doubl 
hav ing a central section 
curved to cast a fairly 
concentrated spot of light 
The remainder of the re 
flector is of the parabolic 
type and throws an add 
tional pattern of light over 
a considerably larger area 
Extending from the base of the reflector 
is a neck with a standard size plug to 
fit any flash gun socket A bayonet 
type socket Inside the reflector accom 
modates the midget peanut bulbs 


Thermometer Is 
Set in Hose 

AS as aid to getting ex 
actly the right temperature 
in water used for photo 
graphic solutions a ther 
mometer has been incorpo 
rated in a rubber hose The 
hose is attached to a com 
bmed hot and cold water 
faucet and the flow of water 
is regulated until the de 
s red temperature is shown 

Dial Makes "Timer" of Any Clock 

Tubs is g any clock into a 
darkroom timer a new dial 
can he attached or removed 
in a few seconds A suction 
cup holds it to the glass face 
cover of the timepiece By 
setting the dial in relation 
to the minute or second 
hand the user can deter 
mine by the dials stop 
arrow the end of any de 
s red exposure or develop 
meat period. 




Handy Camera 
View Finder 

Waist level view finders 
that can be slipped in place 
on the front support of the 
camera are now available 
for users of folding cameras 
equ pped only with ejc 
level finders The lower 
V lewpoint is often desirable 
especially in taking pictures 
of pets and children 



How the wa si level v ew fnder 
mounts on fhe base of a camera 
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New Photo Process Yields Color Prints 



Colored prints that are said to compare favorably 
with natural color photographs are made possible 
for the amateur by a new film material invented by 
Jack Crawford a New York artist Handled like 
bromide paper tbe film is used for making a contact 
print or enlargement Then it is bleached and tanned 
leaving a gelatine surface winch absorbs dye in direct 
proportion to the exposure of the different parts of 
the film After tbe required dyes have been applied 
a white liquid paper is applied to its back 



Gutters for Darkroom Aprons 

A darkroom apron with a trough around the bottom 
is a novel aid to preventing clothes and shoes from be 
coming stained by photographic chemicals Tbe trough 
Is produced by turning up the bottom of the lightweight 
rubberized apron and fastening it with metal buttons 
to catch stray drops of chemicals 
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Cable Release 
Is Armored j 

Armored shutter re j 

lease cables equipped [ 

with an outer covering J 
of flexible metal offer 
increased resistance to 

wear With threads that 

fit standard shutters the — | 

new cables are available t 

in various lengths even -n, e yi , 
as long as 100 feet u <j, f, orn j r 
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K EYHOLES hearts chevrons diamonds 
and binocular lenses are some of the 
wide variety of framing effects for motion 
picture scenes and titles obtainable with a 
framing unit now available Quickly at 
tacbed to any eight or sixteen millimeter 
camera the unit utilizes a light-tight metal 
box fitted with a vibrationproof slide in 
which various metal masks may be inserted 


In addition the framer is equipped with 
eight variable irises for obtaining novel 
fade in and fade-out effects The ins at- 
tachments are directly adjustable by means 
of a finger control Light m weight, the 
framing unit may be used in either a 
\ertical or a horizontal position 


Easily Applied Fluid 
Hardens Negatives 

Now available to amateur photogra- 
phers a liquid preparation protects neg 
atlves from scratches and finger marks, 
keeps them pliable and prevents them 
from curling Suitable for both still and 
motion-picture film the material per- 
meates and becomes part of the emul 
sion, rendering it resistant to damage 




New Automatic Print Drier 


Adjustable thermostatic control, automatic 
turn-off, and lintless canvas curtains are some 
of the outstanding features of a new electric 
print drier Accommodating two ten-by-four 
teen mch ferrotype plates, the unit may also be 
used for mat-surface drying The apparatus 
draws only 300 watts of electric current 
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Unable to bring a baby a cot aboard a war 
refugee sb p from the Mediterranean island of 
Malta an ngenious mother converted a su tease 
nto a comb nation bed and carriage for her four 
month old son The illustration above shows them 
packed for the trip with the baby watching the 
v ew through an improvised window A lettered 
S gn insured careful handl ng of the crib 



Quarterbacks 
Match Wits at 
Table Football 

Would be quarterbacks 
may match wits with a 
new indoor football game 
By moving a slide on a 
covered playing board the 
offense may secretly call 
for any one of sixteen 
plays At the same mo 
ment the defense moves 
a second slide to what he 
thinks the play will be 
Uncovering the board re 
veals yardage gained or 
lost Accessories keep 
track of the ball and the 
progress of the game 
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Bridge Traffic is Controlled by Radio 
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* 1 l f/ [ PNIRECTING motorists by radio has 

\ \ III D found practical application at the 

\ \ / / I George Washington Bridge linking New 

\ \ II Jersey w ith New York City At the ap 

\ \ If proach to the Hudson River span a driver 

* j 1 " ■ - see s a s gn Highw ay Radio Ahead Tune 

V. — -k 550 on lour Dial Settujg his car radio 

“* i J accordingly he listens to clear directions 

for negotiating the maze of exit ramps 
^ leading to different traffic arteries The ra 

dio voice comes from an automatic curbs de 
| transmitter by way of a wire antenna 
— i stretched the length of the bridge As in 

wmt i-g, J | an earlier experimental transmitter of sim 

J liar design (PSM Aug 39 p 50) a 

ij j > J message recorded upon a magnetized steel 

' j tape Is automatically repeated at regular 

f*. I ) J Intervals Whenever desired the message 

(' j/ may be erased from the tape and a new 

j J*"'"* —J one substituted At the new George Wash 

* I J ] ington Bridge installation officials esti 

> i j j mate at least half of the passing motorists 

]| i j avail themselves of the novel service 

iiiomu 


A tgn nvt., j /I 
motor it, to 
tuno n on fha l 





Mochon „ol mo, on of wort. An <Uct c motor cl* <V.o t o«*t Modes 


Rotary Trowels 
Quickly Smooth 
Cement Floors 

Three rotary trowels 
whirling 100 revolutions a 
minute in_8.CPrK waehjnAde 
vised by a California mven 
tor make short work of 
smoothing concrete flooring 
and pavement Powered by 
an electric motor the 300 
pound device exerts much 
greater pressure than can 
be applied by hand permit 
ting use of a mixture that 
will give a tougher and 
more uniform surface 
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Lamp for Typists 
Holds Manuscript 

Desk lamp and copy holder are com 
bined in a new convenience for typists 
Wire clips hold in the 1 ght the pages 
to he transcribed while the lamp shade 
shields the typist s eyes as seen in the 
photograph at the right. 

Oxygen Giyes Diesels 
a Shot in the Arm 

Ov\CEN fed into the intake air of a 
D esel engine increases its power out 
put by fifty five percent for a few 
minutes w ithout undue strain accord 
ing to Prof Paul H Schweitzer of 
Pennsylvania State College who sug 
gests that the method be used to stun 
ulate Diesel airplane engines for the 
heavy load of taking off 



Kaleidoscope Paints Television Screen 


Kaleidoscope pictures have gone on the 
air Just as musical selections fill interludes 
in sound broadcasting the eye pleasing pat 
terns of light entertain lookers m betw een 
television features from the National Broad 



casting Company s station W2XBS To 
transform a kaleidoscope from a child s 
plaything Into a scientific novelty of 1940 
engineers first photograph a simple design 
upon movie film The film then passes 
through a studio projector tube lined with 
mirrors which multiply the design eight 
timps to produce a symmetrical image Two 
auxiliary projectors make a frame for the 
pictures, and superimpose any desired words 
or, symbols upon the designs 


A late doseope p c 
lure pattern as seen 
on the screen of the 


In the stud o s mple 
des gns photog aph 
ed on f lm ore p o 
jeeted through a 
tube I ned by m r ors 
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Repeating Its Strange Cycle 
That Insect Rip Van Winkle, 
the Periodic Cicada, Again 


Enacts the Drama of Nature 


An adult iv nged c eo That Terrified the Pilgrims 

da and the il nf am 

w\ eh t hai emc g«d Dl „ I W„.- 


as a Plague and Omen of War 

yk —V- 1- l lflk -'M By EDWIN TEALE 

C .it I " "tl PHOTOS BY THE AUTHOR 
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, TOOK! BUG SHELLS! Th % l.o y „ 

, 6 J v I be n nnt««n whnn th« lotutli 

1 i com* ago n At gM o e coda e an ng 
«ut ol « nympho l |1 n ond «h* W an 
* ng on«o t« « nd to bn on om»« of »o 


Seventeen-Year Locust 


J UST 306 years ago the Pilgrim Fathers 
at Plymouth Mass were appalled at 
the sight of hundreds of thousands of 
winged and fiery eyed creatures crawling 
from the ground They mistook them for 
a plague of Biblical locusts and the super 
stitious noticing that the letter \\ was 
formed by the wing veins of the insects 
believed them an ominous warning of war 
In recent weeks descendants of these 
identical creatures have reappeared in 
Eastern woods Once again from Illinois 
to the Atlantic seaboard from New Eng 
land to Georgia one of Nature s strangest 
dramas — the return of the seventeen year 
locust or periodic cicada — -has reached a 
climax. When that drama began m 1923 
Hard ng was president flappers were m the 
headlines radio was just rising into popu 
lanty Like awakening Rip Van Winkles 
these insects now have emerged for a few 
short weeks of sunsh ne and open air after 


nearly two decades of darkness of sucking 
sap from rootlets of burrowing through the 
damp earth of an insect underworld 

While this brief mating season was at 
its height I recently accompanied the noted 
cicada expert William T Davis of Staten 
Inland NY to a spot where the activity 
was greatest the Half Hollow Hills region 
of central Long Island Everywhere around 
uS heavy bodied insects w ith reddish eyes 
and yellow veined w ings w ere fluttering 
among the trees Riddling the ground at 
our feet w ere countless holes about the size 
of a 45 caliber bullet In some places they 
snowed that the emerging insects had 
pushed their way up through gravel and 
even among small stones Their brown 
discarded skins clung to weeds twigs and 
bark or lay in little windrows among the 
tree roots Striking against the leaves the 
wings of the insect hosts produced a con 
tmuous sound like falling rain As we 







wound mile after mile along country roads jealous rage butt their rivals like goats 
a steady roar like breaking surf arose on A curious thing in connection with the 
either hand — the din of a million tiny insect effect of certain sounds on cicadas was ob 
drums being vibrated at once as male cicadas served a few years ago by a scientist in 
vied with each other in calling for mates Kansas. He noticed that the insects alighted 
This remarkable sight has been witnessed in targe numbers on tractors used in plow 
by Davis probably more often than by any ing The drumming of the engines ap 
other living man. In 1S77 when he was a parently attracted them to the machines 
boy of fifteen he saw it first Today at Some relatives of our seventeen year 
the age of seventy eight he still is a studeDt cicada Davis told me use their drums to 
of the cicadas Educational institutions and produce strange and alarming sound effects 
museums in many parts of the world send In the West for example there Is a dark 
specimens to his laboratory for study and smoky winged insect that gives an almost 
classification The importance of his work exact imitation of the rattle of a rattle 
with cicadas has beeD given worldwide snake Collectors always have to be on their 
recognit on. Of the 170 species known to guard Hany times thej have peered into a 
the United States he originally named and hush from which they thought a cicada was 
described more than 100 calling and bav e found instead a coiled 

and buzzing snake 

AS WE moved through « oods echoing Among the vast array of specimens neat 
f~\ w ith the roar ot the insect multitudes ly pinned in wooden boxes that stand row 
he told me someth ng of the curious sound on row in Davis s Staten Island laboratory 
producing mechanism of the males It is a are most of the strange cicadas of the 
tiny drum formed of corrugated membrane world There Is the biggest know n an in 
located near the base of the wing No other sect from Borneo with a seven inch wing 
Insect In the world produces sound m a spread and a body far larger than that of 
similar w ay and only the males possess the a humming bird There is also the finest 
drums The females are silent Da via has cicada a midget hardly half an Inch long 
seen the females alight near the drumming from Texas There are stop and go cl 
males seemingly attracted by the sound cadas beautiful creatures from the rainy 
He has also seen other males descend beside side of the Andes so called because they 
such sctoAta In evident displeasure and have bright red spots on the hind wings 
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and bright green ones on the fore wings 
There is one species with a jet black body 
and a strawberry red nose and another 
which is bright green and known locally in 
Australia as the Green Monday Probably 
the most curious of all the specimens is an 
Austral an cicada with a hollow balloon 
like abdomen which acts as a sounding 
board to amplify the noise of the tiny drums 
Several of the insects among the seven 
teen >ear cicadas and their relatives in 
Davis s collection were obtained under 
rather unusual circumstances There is one 
grayish brown desert cicada for instance 
which has been found only m automobiles 
The first two specimens to come to the at 
tention of science— one arriving at Davis 9 
laboratory and the other at Oxford Uni 
versity England — were both discovered in 
motor cars after tourists had driven through 
desert country in western states 
In another case a friend of Davis s was 
traveling in a remote island of the Canb 
bean Sea when he heard cicadas m a wood 


land Me made arrangements with a local 
taxi man to collect some of the insects 
and send them to Davis The man did such 
a good job that Davis showed his apprecia 
tion by naming one of the cicadas in his 
honor and publishing an account of It in a 
scientific bulletin Immediately afterwards 
the taxi man disappeared It developed that 
he was a fugitive from justice who had con 
sidered himself safe on the out of the way 
island Then by capturing a bug he bad 
thrust himself into the limelight' 

While many of the 2 000 different species 
of cicadas known to entomology have 
strange shapes and even stranger habits 
the most celebrated i3 still the seventeen 
>ear locust of our Eastern States As we 
watched the great hosts of these creatures 
in the woods of the Half Hollow Hills Davis 
told me a few of the it isn t so s about 
them In the first place they are not 
locusts but an entirety different kind of 
insect The Pilgrim Fathers called them 
locusts and the name has stuck In spite of 



Pis? < /. 


entomology Again the statement found 
in many texts that periodic cicadas — like 
tobacco and wild turkejs— are native 
only to North America hag been 
proved untrue ( Continue don pageSSZ) 


m, 
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Locust and d sea ded 
si n The red eyes of 
tiie per od c e coda 
d st ngu sh i ion 
ts insect relal ves 



Tli s s tlie drum of corrugated 
membrane w th wh eh the mole 
e codo p oduees ts mot ng call 
It s located under the abdomen 

wmk 
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P»3ict FP on an odd three v. heeled frame 
work of metal tubing a U S Army pilot 
and his bombard er are p ctured above at 
fivers de Cal f getting In some ground 
bombing practice with an electrical ma 
chine said to simulate actual bombing con 


d tlons A fall ng plumb bob plays the r6!e 
of a bomb Note that the bomb s gbt a 
closely guarded Air Corps secret since It i» 
reputed to be the most accurate In the world 
Is covered with a hood to hide It from the 
prying e>e of the camera. 
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the first officer is off on his 
Initial flight as a member 
of the plane crew starting 
a transport career that will 
lead him to a $9 000 a jear 
job as captain of a flying 
flagship 

What does it take to 
make an airline captain ’ 
How does a candidate quail 
fy for the job’ How is he 
trained for a post where 
he mil be entrusted with 
the air safety of twenty one 
passengers and a $120000 
plane 7 

American Airlines selects 
its pilots at a rate now 
approaching one a day 
from three ma n sources 
commercial military and 
naval aviation A prospec 
tive first officer must have 
a commercial license with 
at least 1 000 hours of fly 
tog or its equivalent in 
Army or Navy air expert 
ence He must be a citizen 
of the United States and 
not more than thirty two 
He must have perfect 
health a pleas ng person 
ality and a real love for 
the job 

Of the three budding 
first officers whose training 
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1 Newly art ved the fro n ng 
1 classmen toke o look ot 
one cl IK* b 9 flagih pi they 
loon hope to be able to fly 
An nit uctor 1 po nt ng to 
o d ect on f nd ng antenna 

O Old faih oned clan 00m 

nat oni reveal the 
would be plots techn cal 
knowledge ot fly ng In the 
baclg ound s th# L nk tra n 
* p used n bl nd fly ng tests 


the r books for study The 
*toeki of manuols and mtruc 
ton sheets w II requ e many 
hou 1 of burn ng m dn ght o I 
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career is follovyed in the ac 
compacying photographs 
one came from the Army Air 
Corps one from duty aboard 
a Navy aircraft carrier and 
one from commercial flying 
on the Pacific coast Alt 
three passed their physical 
examinations with flying 
colors and started their 
training together In Amer 
lean Airlines pilot training 
school in Hangar 1 at the air 
line headquarters LaGuardia 
Field New York City 

Because the trio like all 
other candidates for flagship 
berths were already accom 
plished flyers their training 
was designed primarily to 
familiarize them with airline 
procedures and the handling 
of the giant twelve ton 
Douglas twin motor trans 
port planes Their first 
schooling consisted of a series 
of lectures given by veteran 
pilots and specialists on sub- 
jects that ranged from mete 
orology radio and naviga 
tfon to civil air regulations 
and general airline opeTa 
tions 

By observation and actual 
work m the huge malnte 
nance and repair shops of the 
airline they learned about 
the operation and upkeep of 
all parts of their planes — 
hydraulic landing gear bat 
terles fuel heating and venti 
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I R Student Hatch n un fo m s 
° reody fo toko off n a St nson 
t O n ng plane for a bl nd fly ng 
te>f After prov ng h s si II n 
th s smaller sK p he w II go on 
to the regula t ansport c aft 


O W th a black hood cove ng the 
* « " "9 P'one s w ndih eld so 
that he cannot see out Hatch 
popares to take off fly and 
land w th only h s njtruments 
and rado s gnats to gu de hm 
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A BARREL-S IIAPED full Size du 
pi cate of an airliner s cabin 
serves as a schoolroom for United 
Air Lines hostesses It also helps 
in planning interior fittings for 
giant forty passenger planes that 
the company will put in operation 
next year Built at Burbank 
Calif the J10 000 wooden model 
measures sixty feet long— the 
length of an actual fuselage minus 
the pilots compartment and the 
tall section 


Hottest eliott w fh passenger* n t(ie t ify foot model of o 


Flat Motor Fits Inside Plane's Wing 



Flat enolcii to be placed Inside an airplane 
wing to reduce air resistance a new 1 200 horse 
power motor Is expected to increase the cru stag 
range of bombing craft by as much as fifteen 
percent and their speed by 
ygQj. ten percent A leading Amer 

^ lean maker collaborated with 

the U S Army Air Corps to 
perfect the liquid cooled pow 
er plant which measures only 
-'**'^9 thirty seven Inches high by 
* " forty four Inches wide Six 

f SjSjE&. of the engines twelve cylm 
‘ ders are mounted on each s de 

~ SrM of the crankcase as shown 
t, at le(t The motor weighs 

slightly over a pound for 
L. yy each horsepower unit 
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'Owl Plane" Can’t Spin or Stall 



a control wheel steers the all metal craft by 
operating it3 rudder and ailerons simul 
taneously On the ground the same control 
turns a nose wheel for taxiing Transparent 
panels give all around and overhead vision 
for take offs and landings and for keeping 
out of the way of other planes in the air A 
tncycle landing gear and special air cush 
ioned shock absorbers help to set down the 
two seater machine gently Hjdrauhc 
wheel brakes bnng it to a full stop within 
200 feet so that any small field may serve 
as a landing place 


According to the maker the nett plane 
flies twenty six miles on a gallon of gas and 
a fuel capacity of fourteen gallons gives it a 
350 mile cruising range Its Sixty five 
horsepower motor propels it at a cruising 
speed of 105 miles an hour and a top speed 
of 117 miles an hour Sturdy and powerful 
enough to he flown safely in weather that 
would keep many light planes grounded the 
new model Is said to have flying character 
istics that cause it to be little affected by 
winds of as high velocity as fifty miles an 
hour 
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GET THIRD DEGREE 


M OVIE CAMERAS bits of colored 
yarn and a bomblike instrument 
lowered on a cable have been help 
ing to check the maneuvering and 
landing performance of newly completed 
warplanes at an aircraft plant near Bur- 
bank Calif 

Aloft on a test flight the p lot Milo 
Burcham tries stalling a swift ship with 
power on and then oft landing wheels up 
and down and wing flaps in various stages 
of extension 

Meanwhile the flight engineer R. L. 
Thoren takes movies of fourteen instru 
merits housed in a miniature tunnel and il 
liun mated by powerful lamps These re 
peater dials duplicate the readings of 
standard d als on the plane s instrument 
board Resulting photos show s mul 
taneously the plane s speed the angles of 
its ailerons positions of rudders and ele 
vators outside air temperature direction 
of flight and time to the second 
At the same time an assistant oper 
ate3 a s xteen millimeter movie camera 
bolted firmly to a steel post in the cabin 
and trained through a window on one 
wing He photographs an air speed me 
ter a clock and the antics of seventy 
eight short streamers of tinted yam at 
tached with glue to the upper wing sur 
face If the plane noses upward into a 
perfect stall the strings nearest to the 
ships fuselage acting as tiny weather 
vanes are the first to reveal todies and 


shifting movements of air flowing over the 
wring Gradually the turbulence moves 
toward the wing tip and finally reaches the 
aileron thus showing that lateral control 
ig being maintained as long as possible 
To measure the secret top speed of the 
pljine an additional meter is lowered 
through a door Shaped like a bomb it 
points directly into the air stream no mat 
tef how the plane turns 
After a flight engineers analyze the 
speed figures and the two sets of movies 
If the dials or pieces of jam ha\e revealed 
any shortcomings necessary changes are 
miide to correct them 
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Top o r speed-— a closely guarded secret— 
* determ ned by a sens t v e nd cafor n a 
bombiie dev ce that s put out f om the 
door of the cab n on a long cable The bomb 
always pants d reetly nto fbe flow ef a r 
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Plane Radio Beacon, 
Like a Lighthouse, 
Has Rotating Beam 

Sueepi'nG completely around the 
horizon at the rate of sixty times 
each second a new radio range 
beacon constantly shows a plane 
pilot whether he is flying toward 
the beacon or at an angle to It Per 
fected by the Radio Corporation of 
America the new system uses a 
tiny ground antenna consisting of 
five metal rods only two feet long 
and ten inches apart set up as 
shown at the left. Previous sys 
terns have required towering an 
tennas that present a flying hazard 
In addition to the reiolvlng beam 
the system sends out a brief Eignal 
in all directions Just as the narrow 
revolving beam points north Re 
spondmg to the two signals, a 
band on a dial on the plane s lnstru 
meat panel gives a continuous read 
mg of the angle between the direc 
tlon to the transmitter and the 
direction the plane is flying 


Supercharged Ignition for Airplanes 

Because air within the shielding of the ing corrosion Carl E Swanson an airline 
ignition cables of airplane engines becomes electrical engineer developed an ignition 
contaminated by moisture and combustion supercharging system that forces 
gases permitting ignition leaks and speed thoroughly filtered air through the cables 

Air to the cables Is forced 
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He Breeds Bugs To Aid Science 


A STRICT diet of every 

thing- they like and ■ I 

plenty of It is the good ] ' 

fortune of the guests of a 
boarding house for insects t 
conducted as a spare time 
business by James Erann of 
Poslyn hi Y The bugs have 
little to complam about — J-owsi » 

until Brann ships them off m t r 

batches running as high as 
5 000 at a time to scientific u ^ 

research laboratones all over ** w — 

the country Bean beetles f"'-' v'' , 

and Colorado potato beetles , 

make up the bulk of the live V, V. « 4. 
stock m this novel bug ranch t Vi f t 

Since they are voracious eat ^ ( JO f« 

ere a careful watch is kept i/* 

to see that they are well sup Jt 

plied with the plant leaves l _-— — -^^2 

that they naturally prefer 
In each large screened cage 
spngs of the preferred leaves )omeiBr a nn» >K _ 
are regularly replaced b 0 f c h of h « care I 
Breedmg 13 accelerated or My bred beetle* | 
halted by scientific control 
of the air in w hich the insects live At eighty 
five degrees F and a high relative humidity 
they breed rapidly but when packed in 
mailing tubes and scored m a refrigerator 
they become virtually dormant. 







Detective Uses 

R ecovering lost radium with the aid 
of a homemade electric bloodhound 
that g ves off a musical note instead 
of a bark when it nears its quarry is 
the odd avocation of Frank Hartman of 
Philadelphia Pa In the past five years 
Hartman and h s apparatus — which was 
constructed largely of spare radio parts — 
have recovered nearly $80 000 worth of 
the precious rad oact ve substance after 

Kt 'irat \kku \ltfl Ur WftqhUUEfi Til lius, 

pitals in and near Philadelphia 

At first glance the case that houses 
the apparatus resembles a carpenters 
tool box With n are radio p ck up 
tubes an amplifier a power pack and 
an electrical bell and gong Batteries 
are carried In a second case Rays given 
off by the rad um cause the delicate 
mechanism to sound the bell or gong 
Or gmally Hartman used a loud 
speaker the disturbance caused by 
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Electric Bloodhound 


radium ra>s being amplified into a crackling 
like radio static This noise proved dis 
turbing to hospital patients however so 
the musical chime was substituted For 
outdoor work the bell replaces this gong 
In either case the telltale sound announces 
that radium is close at hand the frequency 
of the sound increasing as the apparatus 
is brought closer and closer 

In a number of Instances Hartman has 
tracked down radium after it had gone 
through hospital incinerators The radio 
active substance cannot be destroyed by 
fire so it remained unchanged in the ashes 
taken from the furnace The 


nounced he had brought his quarry to bay 
Sometimes the lost radium is discovered 
in hospital corridors at other times in 
waste material on its w ay to the incinerator 
and occasionally in the flaming furnace it 
self In the latter case the ashes are 
sifted as soon as they have cooled In only 
four of forty three attempts has Hartman 
failed to find the radium he sought So 
sensitive is his homemade device that it 
will begin to sound its signal when it is as 
far as 500 feet from the radioactive metal 
and will track down quantities as tiny as 
one five thousandth of a gram 





Elcmtnto y id ool o* Bu'boni 

Coif ploy ol or I onipo f n a plon« 
they bu It f o* blocli end boiei R gnt 
un o h gb school boy* use map» o"d •• 
go d ng nttrumonfs to ifody th* i»«oin*r 


I N A schoolroom at Burbank Calif 
seven >ear old youngsters build a 
dummy transport plane One of the boys 
occupies the pilot s cab n a little girl 
stands at the door taking tickets and 
others play the parts of passengers 
Near by junior h gh school students re 
bu Id in m n ature the Lockheed Aircraft 
Company s ma n plant while others con 
struct a map showing Southern Cali 
forma s mounta ns and airports In Los 
Angeles boys and girls of high school 
age and older engage la fifty one trades 
at the Prank Wiggins Trade School put 
ting on the finish ng touches which pre 
pare them to take real jobs in Industry 
From kindergarten to graduation In 
du«trial education in the Southwest fol 
lows a new pattern these days.* In the lower 
grades youngsters are encouraged to learn 
all they can about principal local industries 
If the town boasts an aircraft plant or air 
port they vis t the scene and reproduce 
with cardboard and blocks what they sec 
Such experiences carry many of the pupils 
on to special Interests which they are en 
couraged to develop in Junior high and high 
school In a hundred high schools la and 
around Los Angeles boys and girls are 
being guided toward Industrial Jobs Prac 
tlce accompanies theory and their stud es 
take on the realism of day by-day work 


m 11 




Educators know that most high school 
students cannot find jobs immediately on 
graduation It is to help avoid this loss in 
manpower that efforts are being made to 
fit men and women to industrial Jobs and 
In the Frank Wiggins Trade School a free 
public institution administered by the Los 
Angeles City Board of Education both 
youths and adults may prepare In all trades 
Thousands who started by building planes 
from blocks become skilled aircraft design 
ers mechanics and sheet metal workers 
All students here work with their hands 
There are no entrance examinations Ad 
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Embryo electricians install v res 
ond cl tier *qu pmenl in o model 
borne on which student carpenters 
brick layers plasterers and paint 

*r* will also demonstrate their skill 


mission to classes Is based 
upon the applicant s personal 
fitness to profit by the tram 
mg and ability to meet the •* __ 

trade requirements for employment. De- only to train for, but also find a job, each 
pending upon the demands of the trade for student learns a single spec alt} j 

which he proposes to fit himself „ he may There are no terras or semesters Students 
either have finished the eighth grade, or may enter any time, and leave when they 
high school. Since the school proposes not find employment Advisory commtUees_repJ 
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Completed cuf-cuh fj 

ore attract *e dee 
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Cartoon Characters 
Cut Out of Wood 

Figures of characters seen in mov- 
ing picture cartoon features are out 
lined on soft w ood boards recently put 
out in packaged form by a novelty 
manufacturer as an educational to> 
intended to amuse and Instruct chil- 
dren The outlines make it easy to 
cut out the figures which may then be 
painted in appropriate colors and 
fastened to play room or nursery 
walls for permanent decorations as 
pictured in the photograph at the left. 



B lly lea young mov e oetor apply ng 
colon fo F guret of an mated cartoon 
heroe* and heroine* cut from joff wood 


College Course Helps Janitors Brush 


A COLLECE course for 
school Janitors is a nov- 
el addition to the cumc 
ulum of Teacher s Col 
lege Columbia Univer- 
sity, in New York City 
Given under the super 
vision of Dr Henry H 
Lmn once a Janitor 
himself and now super 
Intendent of grounds 
and buildings at the 
school the intensive 
course runs for five days 
and includes instruction 
in the best methods of 
sweeping floors polish 
ing furniture cleaning 
woodwork and operat 
lug coal and oil burning 
furnaces Round table 
discussions and stu 
dent teacher consulta- 
tions are held. 
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New Eyes and Ears 


\ PECIALLY built classrooms novel the 25 000 children in the Long Beach pyb- 
sound amplifying systems and many he school system receives a test with an 
\ other sc entific aids are now making it audiometer This instrument, outwardly re- 


■ for school children who are sembling a radio cabinet with headphones 


handicapped by defective hearing or im 
paired vision. Photographs on these pages 
show how it is done at Long Beach, Calif 


determines how much a child actually hears. 

Pupils showing marked impairment of 
hearing enter a special class whose teacher 


where education authorities have provided talks into a microphone connected to an am 
a striking example of the latest techn que plifier They listen through earphones By 


r 


volume of sound until he hears distinctly 
Kindergarten pupils some as young as 
three years old, may have trouble 
v in learning to talk because they 

cannot hear their own words. To 
) \ overcome this difficulty a child 
, A watches the teacher’s lips and feels 
a A her breath on the back of his hand, 
' \ or places a hand against her throat, 

\ while at the same time he tries to 


At the left a efi Id be! e»ed fo 
be bard of bear ng * be n g g ven 
a itit to ihow bow well ihe boon 


mr 






At r oht o deaf chid lea «i« fo form [O 
Jpeech toundi by watch eg the teacher i I 
I f* Old feet ng her h eath on h < hand * 
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Coach Uses "Blocking Recorder" 

^ fST \ TO aid in training: football players a blocking’ record 

\ j V \ er has been devised by a Texas coach Figures on an ll 

\ luminated panel illustrated above correspond to the 

, f VS \ eleven men of a team Watching a practice play the 

» j V'S’ V coach flashes on a green light for each man who has 

\ j ** >—**- ; made a block correctly and a red light for each who has 

, <s. \ failed By glancing at the recorder members of the 

t?— * team get individual reports on their performance with 
, out need of verbal admonition from the coach 

* Wire Coils Clean Shotgun Barrel 

t’cT'il For cleaning a shot 

VCfty* \\.» / S gun a new tool employs 

self sharpenmg coils of 
bronze wire soft enough 

One wheeled roller skates I not to damage the steel 

provide a novel means of lo | f barrel hut hard enough 

comotion for a young inven f + to remove lead or rust 

tor of Los Angeles Calif The K fVW’g MTtW The device may be fitted 

oversize wheels adapt the */ to a regular shotgun 

skates for use in places where cleaning rod or pulled 

there are no sidewalks or <3'V^' V „ / through the barrel with 

paved roads _ ■ ■■-*- ------ * -- a stout cord 


One W HEELED roller skates 
provide a novel means of lo 
comotion for a young inven 
tor of Los Angeles Calif The 
oversize wheels adapt the 
skates for use in places where 
there are no sidewalks or 
paved roads 


Golf-Drive Practice Aid 
Registers Hook or Slice 

A new indoor practice aid for golfers not 
onty registers how far a drive would carry 
but also whether it was sliced or hooked 
Upon the impact of the club an upright 
piece of rubber bend3 to stnke^a circular 
disk registering the distance of tne drive in 
yards upon a dial An arrow directly in 
front of the disk show s the direction the ball 
would travel and a lever at the side resets 
the mechanism for another try 
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'SPOTTING" DEVICE 
AIDS FOOTBALL 
ANNOUNCER 


H OW can radio announcers follow the com- 
plicated maneuvers of a football game and 
still Identify by name the hall carrier, 
tackier and other players involved in the ac- 
tion * One answer to the problem worked out 
by John Beeston research engineer for radio 
station WHO In Des Moines Iowa is pictured 
below io front of the announcer Is a slant top 
box equipped with lights representing all the 
players on the home and visiting teams Wires 
lead out to smaller control boxes one set in 
front of an assistant or spotter familiar with 
the visiting football squad and another in front 
of a home squad spotter The smaller units con 
tain eleven buttons which actuate lights on the 
main board As the teams go Into action the 
spotters press buttons 




lights on the larger panel dent fy players as spotters press buttons 


below the names of the 
hacks or linemen en- 
gaged In the play and 
lights flash on the main 
board to convey the in 
formation instantly to 
the announcer If a 
spotter makes a jms 
take he presses a 
twelfth button which 
flashes a special light 
to inform the announcer 
and thus enable him 
to correct the error as 
soon as possible 
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— w v Lightweight, Transparent 

V ® Rain Suit for Golfers 

Protectiov from rain without noticeable ■weight or 
■, j interference with tie v, carers treeflora cl Tawement, 
\ t J is afforded golfers by a transparent rain suit. The 
_ ' V? smt consists of & long sleeved jacket and trousers. 

. y Face Net Protects Boat Racer 

f To protect the laces cl outboard motor boat rae 

jng pilots from possible injuries m spills. Hike Rogow 
ski, Detroit, Mich Outboard Association official, de 
\ vised the protective cord face net pictured below 


i 

lift , UY t , 
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Anglers' Weed Saw Clears Channel 


Weeps that choke small 
fishing lakes and interfere 
with the activities of an 
glers can be eliminated w ith 
an ingenious weed saw now 
available V, righted at 
the ends the spiral 
bladed flexible saw is • 
attached by cables to 
an operating handle v 

and dragged along the ’ 

lake bottom from a j 

rowboat. The saw is \ 

any depth and to clear 
a ten foot channel. 
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r-. Cyclist Takes Bed Along 
l/J^T in Homemade Trailer 


.TO ' 




Sas?*? 


* -TOWING h's sleeping quarters behind him 
j m a compact trailer an eighteen year old 
cyclist of Menominee Mich recently trai 
eted nearly 1200 miles to Boston Mass 
economically and comfortably Post cards 
that he sold to curious spectators paid for 
his supplies during the fourteen day jour 

Odd Caddie Cart Carries 
Golf Bag and Clubs 

An\ golfer can easi 
ly be his own caddie 
tilth the introduction 
of a rolling carrier for 
a bag of clubs Toned 
by a handle as shown 
below the cart travels 
on rubber tired vi heels 
that Mill not mar the 
greens 


ney Streamline in shape the sturdy trailer 
is a homemade product of his own design 
He is shOM-n aboie demonstrating his sleep 
ing quarters to an admiring hotel doorman 






Here is a eodd e that 
wont moke w ie crocks 


\ Spring Loops Hold Load 
j on Bike Luggage Rack 

A UANDt new luggage carrier for bicycles 
makes it unnecessary to tie or strap the 
load in place Twin loops of spring metal 
automatically adjust themselies to hold se 
curely a parcel of any ordinary shape or 
size as Illustrated m the photograph abo\ e 
A built in red reflector button at the back 
for safety in night riding adds to the utility 
of the attachment 
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ium Lamp 
ii- Inuisible 




By JOHN E. LODGE 


O MEl LS becomi 
V*. ent ?a sea tab- 


b ent gases ' vf' We > transpar- 

“ w ran be .ran’mfh ib'“ “ d 
eye la an am _„ w,th tbe saked 


- show be4 a 8 T a a "T S . C,entlac ' shad 
JBbofaJrv 1 » v e ° WnJ 

h ‘3 assistant Dr t? i, ”, Gordon and 
“ade the final ' " _, Jof »nson had 
lamp searchl 1 g ht " P i^ r " ents w “h the 
oat one of the iLLet5S?ta' er * tryi * s 

^^■^srsggjs: 
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Dr N T Gordon hold* o piece of plate 
glass in the beam of light Its shadow 
teen at the right shows circular pol 
ishmg marls and other characteristic* 


Dr Gordon was surprised to see curious lines of light 
running through the glass of his windowpane The rays, 
coming from a source almost as small as a pinpoint, 
were revealing unseen variations in the texture of the 
glass 

That observation started Dr Gordon exploring the in- 
visible by a new path He Installed one of the little lamps 
in his laboratory and projected the light across the room 
onto a white screen When the pow erful rays of the tiny 
lamp pass through various liquids, gases and transpar- 
ent solids, they are refracted, or bent, just enough to 
throw a shadow on the white screen 

Such shadows, looking a great deal like X-ray pic- 
tures reveal the invisible in a wide variety of forms 
During a recent visit to Dr Gordon s laboratory I 
watched him rub his hands together and then hold them 
in the path of the light On the screen appeared the 
shadow of invisible heated vapor rising from his fingers 
He uncorked a bottle of perfume and I could see rising 
above it, a faint cloudlike image the shadow of a smell 
From a pitcher Dr Gordon poured heavier-than air car- 
bon dioxide gas and on the screen I saw it billow down- 
ward to envelop and extinguish a candle flame 
When a glass jar of water w as placed in the path of 
the light, I was able to watch chemical reactions and 
the mixing of colorless fluids Hydrochloric acid, poured 



Haw alcohol mixes with woter a* 
revealed by the magic shadow! 
Unlike hydrochloric acid which 
plunges to the bottom of a glass, 
alcohol remains near the surface 
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into the water plunged to the bottom and The former had been twisted during manu 
then mushroomed out to either side Alco facture the latter had been rolled Otter 
bol on the other hand swirled about near tests revealed other secrets ot g\a»a 
the surface without descending When a Dr Gordon sees a practical application 
piece of ice was placed in the jar a funnel for the technique he bas developed in the 
of cooled descending water penetrated to testing and study of glassware at lactones 
the bottom Glass tubes rotated ip the path Another field where it may find widespread 
of the light produced patterns— some plaid use is in teaching Through such scientific 
others formed of a senes of parallel lines shadow shows students will be able to see 
with their own eyes chemical reactions and 
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Giant Microscope Explores New Worlds 

RfpoRTed to be so powerful that it reveals the world To eliminate distortion the im 
disease organisms never seen before the age produced by the new two foot tall ap 
giant microscope pictured above has just paratus does not pass through the usual 
been completed by Royal R Rife of San air filled tube but along an optical path of 
Diego Calif whose home built instruments quartz blocks and prisms Weighing 200 
have long been ranked among the finest in pounds the microscope has 5 6S2 parts 
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Jo raduce flood laval 


Woler p let up ogo njt 
a common rounded p er 
vrh le »I d ng qu efly 


Fp.\ 

riS /-.t 


road tracks on both sides A tnbutarj the 
Arro>o Seco adds to the flood problem Both 
channels bone dry beds of sand for a part of 
the year seasonally carry vicious torrents 
from near by mountains to the sea In the 
model artificial streams faithfully repro 
duce the seething currents m miniature 
Because obstructions in the stream de 
tennine the height for protective channel 
walls the engineers have concentrated their 
attention upon the forest of bridge piers in 
the d strict On the upstream side of a span 
the trouble is backwater — flood water 
that piles up first against the semicircular 
faces of the piers and then against the 


bridge itself often washing over it This 
requires high channel walls to prevent over 
flow At the downstream side of a bridge 
similar pier faces set up large waves top 
ping a bank that otherwise would be high 
enough 

Simply by adding wedge shaped exten 
sions to streamline both faces of a pier all 
three difficulties are eliminated the engi 
neers have found When a portable model of 
the novel fairing is held against a miniature 
bridge churning waters are magically 
quieted With a wealth of such new data 
the engineers are developing a complete 
flood control plan for the vicinity 
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Perfumes Help Pay 
Chemistry Fan's 
College Expenses 


v k fyA/' 


— v pf Getting a college education is 

— ■ ■ a matter of scents as well as of 

1(1 , dollars and cents to Robert Maid 
f » / r* * 1 ed of Palo Alto Calif When be 

C* t J'j, was castmg about for a way to 

-Jc, /> • j defray part of the cost of a bus 

, lag I ness course at Stanford tinner 
1 / Eg I is, s t5 Haiden non a sophomore 

-A .H* f-J \ . y M _ | decided to make capital of his 
*" 1 bobby of chemistry He there- 

AyCJ fore worked out a selection of 
chemically produced perfumes 
W ‘ TCwPt which be now concocts bimself 

fc: gfrv. ™PJ Jl for sale to campus co eds and tP 

1 1 local shops. So successful bas the 
v enture become that Maiden may 
i haN e hit on a full t me money 
i making career which will be m a 
thriving state by the time be put* 
bis books aside at the end of hi* 
college course and starts In to 
produce perfumei for .at. <'a rn a living 


Model Railway Gets Rolling Lift Bridge 


MORE: than 3° 000 rnets were employ ed in the con 
struction of the remarkable model railroad br dge pic 
Lured below and at the right Modeled after the Scherzer 
rolling 1 ft bridge that carries trains of the New "iork 
New Ha en and Hartford Ralroad across the Housa 
tonic Rner at De'on Conn the scale bridge represents 
three years of spare time work on the part of Alfred 
Schellbach of New Hai en Conn Tipping the scales at 
fifty eight pounds the span is thirty seven and a half 
nches long the scale equ i alent of J50 feet The bridge 
has been put into service in the miniature railway sys 
tern of the New Haven Society of Model Engineers. 





the direct rays of the sun 
while still affording them 
the abundance of light 
they require 

Containers used for the 
plants are ordinary flower 
pots In the bottom of each 
are placed some pieces 
of broken pottery covered 
with a layer of sphagnum 
moss The loose pieces 
prevent the moss from 
pack ng down too tightly 
and also assure a free cir 
culation of air around the 
plant roots 

Humidity is maintained 
between forty and sixty 
percent and the tempera 
ture between seventy and 
eighty degrees F When 
ever humidity shows signs 
of falling below the dan 
ger point the hobbyist 
goes to work with a spray 
gun full of water One of 
the secrets of h s success 
Rolph believes is the fact 
that he gives constant and 
unfailing attention to each 



plant Once a week he examines every 
plant leaf for signs of insect pests or blights 
of one kind or another Each leaf is sw abbed 
clean with a silk sponge and then the en 
tire plant is washed under a fine spray 


In a number of the «pecies that he grows 
the orchids may be propagated by subdi 
viding By removing the separate root 
growths and placing them in individual pots 
new plants are started as desired. 


Surfboards from P. S. M. Sail Swiss Lake 


"fw 1 j\ 


SurfboahdS in Switzerland may seem out of 
place — -but actually they re great sport Con 
structed from plans published m this magazine 
(P S M June 39 p 174) the versatile craft 
serve for paddling races and as satlboats for two 
Swiss enthusiasts A bicycle wheeled cart trans 
ports the boats to and from Hallw'yl Lake 
Illustrations below show one of the hollow surf 
boards before Completion and the finished pair 




Surfboard* on Hollwyl Loie Sw *1* feed 
Ore of fli« hollow ereff bv If from Pi M 

plan* i «en under comf uct on of l»ff 
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Twin Motors Run Giant Model Airpl 


A giant In its class, a model airplane 
owned by Orin Anderson, of San Antonio, 
Tex , is propelled by twin motors placed one 
above the other Originally constructed 
by an airplane mechanic at the U S 
Army Air Corps training center at 
Kelly Field, Tex, the monoplane was 
designed to be controlled in the air by 
radio When that idea was abandoned 
Anderson acquired the ship in trade for 
model parts and now flies it as an or 
dinary model airplane with the controls 
fixed in one position 





l» tolej two her gasoline eng’.ws on, mounted above the other 
to propel the -avenue plane model shown in the air ot the right 
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Jeweler Collects Finger Rings 

Collecting old and rare finger rings is the inter- 
esting hobhy of Charles Harris, a New York City 
jeweler Among the many Items in the collection are 
a bronze ring made for Napoleon Bonaparte from 
captured Russian cannon, a gold ring containing a 
sharp steel knife blade that springs out at the 
touch of a button, and an ancient poison ring 
set with an emerald and tvi o rubies The lat- 
ter ring has a hollow band designed to con- 
tain a liquid poison Pushing one of the gems 
causes a poison-coated pin to jut out from 
the nng band Harris s father started the 
collection fifty years ago 


W ® m? 

majVww 9 * r r m S* fhe colieTfion'of ciTlej HaVril. of NewYorl City s 
made for Napoleon Bonaporie From captured cannon The nng « ,«2 c 
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above examining a ring 
eals a sharp steel blade 




Globe-Trotter Collects Curios 

* “ ' 1 ” " " junketing around th 

world for cunos with plent 
/, Sy j of time and mean3 to enjo; 

\ / S his hobby, Harold W Smiti 

\/ r*- AT tas acc l uired 311 a,most un 

Y t j f — — y ^ tv* believable collection for hi 

A *r “‘‘■*1 Cv »* 1 % ill Oceanside N Y summe 

f X \ M home While he was at a 

/ • 1 vj i i a> I v f Q Yl oyster bar In a Richmond 

' ~ 2S C-vri,. 5_ i*N Va. hotel he relates ai 

L 1 t l.i I I " „ .1/ oyster was opened and i 

< j wO,« o ifi. WO — 2c' 11 ve sIzabIe fish jump* 

A . o — , — , g - -- — - out Smith obtained th 

. 1 Y Z. K3,i ' ~ t r *" fish and shell and had then 

V |Qi | ■* »i»? 1 ■** __ mounted together Anothei 

L /A * "S, ? < y -a' i — * * of hfs prized oddities i 

f' & £' .b ’'/''"XCTjl 't i disk shaped rosette of Jeac 

— T -* /•?< (V jt ; from a Civil War battle 

O a tan- fieid is said to have resulted 

• A* **- * .V''/ J- '^^WLtL ?■*-' when a Union bullet and s 






junketing around the 
worid for curios with plenty 
of time and means to enjoy 
hts hobby, Harold W Smith 
has acquired an almost un 
believable collection for his 
Oceanside N Y summer 
home While he was at an 
oyster bar in a Richmond 
Va. hotel he relates an 
oyster was opened and a 
live sizable fish jumped 
out Smith obtained the 
fish and shell and had them 
mounted together Another 
of his prized oddities a 
disk shaped rosette of lead 
from a Civil War battle 
field is said to have resulted 
when a Union bullet and a 
Confederate bullet chanced 
to meet head on in mid air 
Hundreds of such strange 
objects as Zulu carvings a 
stone footprint of a prehls 
tone raccoon and copies of 
the world s fifteen most fa 
reous diamonds HU bis mu 
strum His adventures on 
collecting trips include a 
descent into Vesuvius a 
ship mutmy a visit to Afri 
can gold fields and a trek 
across Argentine pampas 
to the Andes 






Monchester N H horns in the operating room of their city- 
f* ONVERT ED into &n Up- owned radio station located in the old tower seen ot the left 
V^r to-date radio station, an 
old stone observatory at Man 

Chester, N H , now serves a threefold pur- landmark for these practical purposes, it 
pose As a public facility of the city its has been renovated and preserved as one 
short wave outfit has been turned over to of the city s historical points of Interest 
amateur radio enthusiasts, who have formed The first floor, attractively furnished as 
a club to share Its use If an emergency a reception room for visitors, also does duty 


such as a flood or hurricane cripples other 
communications the station Will keep Man 


as a clubroom for the radio ‘ hams *' Their 
station with call letters W 1 LVK, Occupies 


Chester In touch with the rest of the coun- the second floor Its powerful transmitter 
try In the course of adapting the venerable and receiver cover all amateur frequency 

bands In case city power 

r \ '/lilUl should fait a three-kilowatt, 

'''■"I /ill 111 gasoline driven generator will 

— -4- — ,, /II111IU operate the plant The top floor 

S -'l tower houses a work- 

[-* — ] I i jjli V shop and experimental labo- 
A \W/ ratory, and three stxty-foot 
\ 'fXl poles, supporting an antenna, 

" jr ijj — 11 / complete the installation 

limit | on 1 p Built by a former governor 

C** ° r ^ ew Hampshire, the round 

^ m, " tower was recently presented 

fci^ y ^ MP p Ty~i!^IL<. , rry*V i 1 , 1 I “I With its grounds to the city 

Public officials and leaning 
citizens devised the novel plan 
^ ^ of putting the relic to use, and 

^ acre grounds surrounding the 

^ -■■-■dV— 3 tower have been made into a 

Tfie reception room on the ground floor also serves as o clubroom public park 


on the ground floor also serves a 
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Tests on Frogs Show How Cancer Spreads 



Arteries Sewed 
with Sugar Rods 
as Darning Eggs 

Rods of sugar may serve as 
darning eggs for sewing to 
gether the ends of ruptured 
blood vessels one of the most 
delicate of surgical operations 
After fulfilling its purpose the 
sugar would harmlessly dis 
solve Proposed by Sidney 
Smith Jr University of Chi 
cago medical student the 
method Is reported to have 
proved successful In prelimi 
nary trials upon animals Be 
low Smith demonstrates his 
idea on a cut rubber tube 


Exerciser for Paralysis Victims 

After building seventy eight experimental machines 
to aid victims of infantile paralysis two brothers of Los 
Angelas Calif have perfected the electric exerciser 
shown above Legs and feet of the patient are strapped 
S dney Sm tS Jr demonstrate! h j to pedals like those of a bicycle which are revolved in 
method of sew ng up blood vessels either direction by a reversible electric motor 

Odd Service Brings Movies to Patients 

A woman invalids r— " rr" r, i ']■ ’ — — — — - 

desire to see movies of 

the New York World s j __ \ V/7 

Fair suggested a popu 

iar and profitable serv “ /jVfH 

ice to a New York mo 

tion picture operator 

Now he brings his pro 

jector to bedridden pa * 

Uents entertaining \ I *1 V fl 

them with film dramas < ) » 

or with travel pictures 5 ■> 'iA 

of places they would -~ r 1 ‘ 

like to be able to visit OKr . \ v t flrn »■> j 

For children his reper j g’ — ■— ftr \ v +~\ 

tory mcludes animated /, ■ — — __ ) , 7\, \ 

cartoons * V f ~~ — — i \ } 
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Multiple Electric Vibrator 
Massages the Scalp 


FOUR hundred and eighty ar 
tificial fingers give the scalp a 
gentle and beneficial massage 
in a multiple electric libra tor 
just introduced Light in weight. 
\tbe appliance may easily be 6elf 
nn&sipe/lsieKi si iff - 1 
with the aid of 
convenient hand grip* 
while four vibrating 
1 d ska do their work m 
unison The machine is 
said to stimulate the 
circulation of blood to 
scalp and brain cells 
and to remove all dan 


v four d si 


druff and loose hair 
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The Man 


with the Net 


PHOTO ElECTRIC cells are used in a next 
dei tee si bub is said to deled the approach 
of death by color changes in the skin 


i tu ice that of the State of ( 


SWALLOWING occurs mioluntarily in bu 
•nans about once a minute 


NINETY PIVE PERCENT of all the bathtubs 
m tie uorld are in the Lnited Slates 



S' , 



Fish "Talks" on Radio 


BEES roasted in oil and rubbed on the 
head once uere thought to pretent hair 
from turning gray 

NATIONAL FORESTS comprise almost one 
tenth of all the land in the United Stales 

REINOEER MILK is richest of eleten types 
listed by the U S Department of Agncul 
litre 


CURLING tendencies in papers are now 
measured by experts at the U S Bureau of 
Standards 


EARTHWORMS hate 900 bristles on their 
bodies uttb uhich to anchor themselies in 
the ground uhen birds try to jerk them 
from their burro us 


A TALKING CATFISH startled listeners to a 
recent broadcast from a New York City 
radio station When removed from his tank 
in the Staten Island N Y zoo, the conver 
sational catfish a native of the Amazon 
region of South America made curious 
sounds into the studio microphone as part 
of a natural history program 

Tree Serves as Cellar 

Maintaining a temperature between 
forty and fifty degrees F the year round 
the hollow trunk of a huge maple tree serves 
as a fruit storage cellar for a Redmohd, 
Wash family The tree cellar has room for 
400 quart fruit jars 




ignpost Scrambles Geoaraohy 

way marker T ‘ ,lw The odd high twenfv th J. •*“ Seated’ P ck a spot 
the result of a marf appears Is not only tb rtv aevJO* **?*** Denmark Md still 
'* an honest pwe 8 B ghtmare » you have If, r m lea frora Mexico and 

**“*<« of travelers alon^a * r ? cted for the at Lylhvme ££P'* r <I ?v, ve up ’ WeU - » * 
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Curtain Vases Hold Flowers 

Draperies ornamented with real flowers instead 
of floral des gns, have been introduced by a New 
York interior decorator Pockets in lower folds of 
the curtains conceal test tubes filled with water 
into wh ch cut blooms may be si pped as illustrated 
in the photograph above The result is a gay fringe 
of blossoms to bnghten a room with color 


Greaseless Liquid 
Waterproofs Cloth 

Positive waterproofing Is claimed 
for a new liquid preparation which, 
according to the maker contains no 
grease or oil. Of special interest to 
outdoorstnen, the compound will 
make clothing shoes and tents im 
pervious to moisture It may also 
be used upon automobile tops and 
tarpaulins. Objects to be water 
proofed must be thoroughly clean 
and drj The fluid is applied by rub- 
bing with a cloth moistened in it 



Cloth ng eon b* wate p oofod by rubb ng t 
wthoelothino siened n th« now compound 


Funnel Treatment 
Inoculates Trees 
Against Disease 

Like human beings trees 
can now be inoculated against 
disease The new method em 
ploys a funnel that s placed 
around the trunk apd filled 
with a chemical solut bn. When 
holes are bored in tjie tree s 
bark, the chemical miAgles 
with the sap The iUustrat on 
at right shows how the method 
is used to pre\ ent infection of a 
tree with the destructive Dutch 
elm disease or to kill any fun 
gus already there A major 
problem was how to make the 
funnel water tight. This was 
solved by 1 nlng the base with 
a sheath of special material 
which fills the bark crevices to 
provide a leakproof seal. 



home s farm 


POPULAR SCIENCE 



Ttote //asuty /fatr 

» 0 M E & f A (Tftt 


POPULAR SCIENCE 











When tool «\g *tra ght ahead how well do you ui to 
other sde? Wthn po meter the looted men s 
hov ng the v tol factor to good d » ng measu ed 


A heo ng toil The tome volunteer is followed through 
out most of the p etures on th t and the neit page Hoe 
h s response to sounds of vary ng intens ty is checled 


Odd Driving Tests 


SEEK THE CAUSES OF AUTO ACCIDENTS 


W HAT are the real causes of auto 
mobile accidents’ In an attempt 
to shed further light on this com 
plex problem the Center for Safety Educa 
tionoflNew \ ork Umv ersltj In cooperation 
with the State Motor \ehlcle Bureau and 



The d ver now loots at a br aht I ght ms de of an 
adoptometer Temporar ly bl nded he must be 
able to See normally ogo n w th n a spec f ed I me 


the Greater New tork Safetj Council 
recentlj inaugurated an elaborate senes of 
special tests for \olunteer groups of metro 
politan drivers 

Tvventj five automobile operators each 
of whom had driven at least 50000 miles 
la the metropolitan area during the last 
five jears without a single accident form 
the first group tested w hile a second group 
of tvv enty flv e w ere picked from those vv ho 
in the same five vear period had been in 

In the dual cant ol car at loft road 
tnsts show up h s il II or lack of t 


Ago n the d »er t eyes a e tested IS s 1 me for 
v s on under vo out I ght ntens t es to learn 
whether or not he s sub eet to any n ght bl ndness 


Timing c( tbo driver l reaction speed ns tested a * 
tie left it done by fie enominer w tti this appa'o 
fus which meati/ret delays to one 300fh of a second 



volved in at least four 
accidents one of which 
occurred within the last 
two years By putting: 
both groups through an 
extensive series of Iflbo 
ratory and actual driv- 
ing tests the research- 
ers under the direction 
of Dr Leon Brody, of 
New York University, 
hope to be able to de- 
termine what physical 
and mental factors tend 
to make good drivers 


To show muscular reac- 
tion* dmei bolds h>» 
left foot behind him 
w fh h t t ghf bond as 
he hops through intri 
cote system of squares 


In specially equipped laboratory rooms 
each dnver Is tested for blood pressure 
muscular coordination speed of reaction to 
sound and light vision and muscular con 
trol of the eyes and other physical factors 
An impressive array of instruments hi 
eluding a dynamometer, manoptoscope 
adaptometer, and other scientific measuring 
instruments is employed 

In a second group of tests, the subjects 
are sent out on tbe city streets in dual 
control automobiles for actual driving tours 
An accompanying observer rates the car 
operator s driving ability with the aid of a 
scale chart designed expressly for the pur 
pose The third part of the complete test 
series involves written examinations given 
to check on matters of the subjects per- 
sonality and general intelligence, as well as 
on his driving attitude and knowledge of 
the principles and practices that contribute 
toward making a person a good driver 



Intricate ' What-ls-lt 
Gathers Cushion Data 


Meoiufementt of thou 
land* of d ve « by 
tf, i ct »U ( i»d 

the deal seat cush on 



to its not a car of the future por the where thousands of persons ha\e sat in It, 


[ past either The strange looking c 


the apparatus Vi as built for a cushion man 


traption m which the young woman seems ufacturer who hopes from countless meas 

to be going for a drive is designed to gather urements made on it to obtain an average 

information for engineers Installed at the size automobile seat cushion that will be 

University of Michigan at Ann Arbor comfortable for the majority of motorists. 
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Hew iJi® cleans ng t slue d spenser fastens under the dash 


Dash Dispenser for 
Cleansing Tissue 


Face cleansing tissues ideally 
suited for innumerable driving uses 
are stored in a convenient dispenser 
which fits under the glove compart 
ment of the dashboard of one new 
model car Finished to match the 
instrument panel the dispenser is 
offered as an inexpensive optional 
accessory to buyers The tissues are 
handy for dusting and polishing win 
dows steenng wheels and instru 
ments They also are a convenience 
as emergency handkerchiefs for suf 
ferers from colds and hay fever and 
other motoring needs 
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Hot-Oil Flusher Cleans Gears 


Mounted on casters an oil heating and pumping ma 
ch ne for garage use flushes automob le transmissions 
rear ends and crankcases with a flow of thin o 1 heated 
to 220 degrees F to remove all traces of dirt sticky 
sludge and metallic fragments O 1 pumped by the de 
v ce is sucked back again to boost the cleaning process 


Spark Plug with 
Skirts Prevents 
Short Circuits 

Lon cee trouble free life la 
claimed for a sew spark plug 
which represents according to 
its makers the first major ad 
vance In plug construction in 
more than a decade Taking its 
cue from the skirted insula 
tors that carry cross country 
high tension wires the porce 
lam insulator sleeve of the 
plug Is ridged by pett coats 
which decrease accumulation 
of dirt and grease and in 
crease surface area lessening 
the chance of short clrcu ting 



Headlight Aimer Saves Time and Space 

An optical type head 
light aimer using a reduc 
ing lens to focus the light 
beam on a midget call 
brated screen saves both 
space and working time 
Usually car 1 ght testing 
Jobs require up to twenty 
five feet of clear space and 
a large target The new 
Instrument requires only 
four feet In front of a car 
Suitable for any type of 
headlight the device per 
mlts both vertical and hor 
Frontal adjustment It is 
also available with a light 
Intensity meter four f,.» «f ,p oe e .n.l.od of tweni, f ,« w « „ <at ,k » War 
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Jumbo Suit Case Shows Size 
of Sedan's Luggage Space 

To snow dramatically the size of the lug 
gage compartment In their sedans the Hud 
son Motor Car Company built the jumbo 
suit case being eyed with evident dismay A 
by the porter at the right. Nearly h ding the 
car it has the same ca \ 

paclty as the car s trunk /’V* 

— twenty and a half cu j J / ^ 

bic feet. yj IV^ ' 

i r 


lig^ 


If die cor* luggoge com 
po tment were a su t cose 
t would be the * ib shown 



J 



Meter Helps Car Driver 
Cut Fuel Consumption 

Hotv to press the foot accelerator of your 
car for the greatest gasoline economy un 
der all cond tions of driving is Indicated In 
stantly by the meter shown above Easy to 
install on the dash or to fasten in place by 
a windshield mold ng screw the instrument 
has a pointer which indicates whether gaso 
line consumption is low medium or high 
By observing when the consumption is high 
a driver can keep from wasting gasolme 
The device also indicates the proper fuel 
consumption for coasting and idling as a 
check on motor adjustment 


Handy Brush and Cleaner 
for White-Wall Tires 

Free of any bleaching agent or ingredJ 
ents harmful to rubber a new preparation 
just placed on the market for motorists re 
moves dirt grease and scuff marks from 
white walled tires at the same time that it 
applies a fresh white coating The manu 
facturer claims that the finish will neither 
crack nor peel off The compound is packed 
in thirteen ounce tins as shown in the 11 
lustration reproduced below and a special 
cleaning brush with a com ement handle and 
fine brass wire bristles comes with it. 



Brush and cleaner set io keep wh ie t ret spotless 
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Auto 

Contest 

Winners 

POPULAR SCIENCE READERS 
AIR THEIR "PET IDEAS" 
ON THE CAR OF TOMORROW 

© • 



I'®’ FOOT PERCENT or nearly 
\-s. ““rds « the popular Science read 
J ers "ho subm tied letters m the Car 
^ De'igh Contest announced m the June 
Issue believe that the proper place for car 
motors is behind rather than in front of 
the cars occupants 

Added to this startling majority Is the 
preference of forty percent of the con 
testants lor a car of functionally stream 
line "teardrop design. 

In each of the percentages given the 
figures represent nearly a unanimous op in 

! FIRST PRIZE, S 50 

1 Wyott Brumm H P ttjford N Y 

SECOND PRIZE, $25 

I Hermon Schepter Dubuque Iowa 

THIRD PRIZE, $15 
W H K ndel Pueblo Colo 
FOURTH PRIZE, $10 

t F, °y d M l,on Worthington M nn 

honorable mention 

' l0 ‘ Ca ' Do " W 

! ss «■? 

| >■<*"* M.0 tpnj et0 ^ <£, **• Y » *=ph C 


ion of all who expressed their ideas on 
those points with scarcely a handful op- 
posing such drastic changes 

From bumper to bumper cars of the 
past, present, and future were appraised 
by the entrants in the contest, the winners 
of which, along with those who received 
honorable mention, are listed on this page 
For the most part, the writers agreed that 
cars should not be larger lest they outgrow 
pm ate garages and, as one pointed out, 
it s easier to change America s cars than 
her garages 

A teardrop car incorporating the various 
ideas suggested by the many contestants 
would have an underside as smooth as the 
rest of the body and windows of trans 
parent plastic would be flush with the body 
panels to cut down wind noise and re 
instance. The bodies of one piece metal 
reenforced plastic would be so strong as 
to dispense altogether with the present 
day chassis While the engine transmission 
fluid typ* clutch, drive shaft, rear axles, 
and wheels all built as one easily removed 
J: w DUld be hght and economical to 

maintain 

approved fluorescent light 
?JL both ins,de aEd out, With all exterior 

JEuVT*"* 1 111 the aod fende «> 

dc * >rs controlled by push buttons 
The ^P^ce the hinged doors of today 
The drivers seat, holding two or more 
he c,0Se to 11)6 wwte unob 
w£l, wtadshield, and ahead of the front 
wo^rt k IMen lv er around the ear 

" a * M 6 “”r" »' 
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Cleaner Takes Bug Stains 
from Automobile Finish 

Late summer drivers will welcome the 
cleaning compound shown In use in the 
picture below for cleaning dried bugs and 
bug stains from the fenders radiator grilles 
windshields windshield frames and other 
parts of the car It contains a chemical com 
pound that reacts quickly on bugs without 
, harming the car finish To use the cleaner 

I the surface to be cleaned is first wet with 
water The powder is then sprinkled from 
1 its shaker top can on the stained area 
1 rubbed with a damp cloth and rinsed off 


Mechanic's Stethoscope 
Diagnoses Auto Ills 

Resembling a doctors stethoscope a 
handy new tool enables the automobile 
mechanic to diagnose car ills Consisting of 
a length of rod and rubber tubes leading to 
earpieces the device is pressed against a 
spot on a motor clutch transmission or 
rear end near where the trouble is thought 
to be It quickly locates knocks and squeaks 






The bug remover s s mply rubbed o 


Owner Builds Working Model of His Car 


V 


Reproducing practically all operat 
mg parts with such precision that they 
function perfectly the model of a 
popular stock model coupe shown In 
the accompanying photographs was 
copied from his own car recently by 
Philip Johnson, of Vermillion S 
Dak Individual front springs clutch 
brakes gearshift engine fan venti 
lators windows hood and doors all 
operate realistically 


eng nee end A H Fr e 
g neer of Ihe Dodge D > 
po of on — ntpeci ng iKe 



opprec al ve e*perts~& B Allen eh ef 


stoni ch ef en- 
Chrysler Cor 
e model coupe 
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Stool Gives a Lift for 
Cleaning Top of Auto 


^ car while washing or polishing 
the top you 11 appreciate the 
usefulness of the stool shown 
in the accompanying sketch. 
It can be made easily from a 
few pieces of wood the dimen 
vions of which are suggested 
in the drawing The length of 
the legs of the stool should be 
determined bj the height of 
your running board and jour 
own height Be sure to make 
it high enough to allow jou to 
reach a little more than half 
way across the car top from 
either side without stretching 
— F G 



Slotted Pipe 
Easily Opens 
Radiator Drain 

Radiator drain ng 
is made easy with a 
section of pipe 
16 long and slotted 
at one end as shown 
at the left The p pe 
is easy to lower over 
the usually mac 
cessible petcock to 
open or shut it It 
w ill save scratched 
hands and spotted 
sleeves — to say noth 
ingof tempers — V C 



Bracket Holds Both Sides 
of Car Hood at Once 


Tire Dust Caps 
from Erasers 


Rubber erasers of 
the type made to slip 
over the end of a pencil 
make handy dust caps 
for tire vahe stems 
and save time when 
jou stop for air — 
W J I. 



IT is often necessary to hold up both sides 
of an old style car hood while doing minor 
repair jobs but they will not always stay 
put A useful holder can be made from 
a ’«' pipe or rod and two good-quality 
vacuum cups Bend the rod as shown. At 
tach a vacuum cup to each end of the rod 
The distance between them depends upon 
the car but usually about 18 ' is sufficient. 
To attach fasten the vacuum cups on the 
lower edges of the hood covers with the 
rod under the covers as shown in the Ulus 
tratlon above — E. B 
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For CAR OWNERS 

Tool Cleans Car's Grille 
Two Strips at a Time 

The little time it takes to make the 
device illustrated at the right will be well 
repaid bv the speed with which it polishes 
close spaced radiator grille strips Soft 
countersunk ri\ ets will hold the felt pads 
permanently in place but good rubber 
cement maj be substituted Spacmg of the 
jaws is determined by jour grille strips 
Squeezing the device causes each pair of 
pads to close on a separate strip — F G 


Easily Made Die Clears 
Damaged Axle Thread 

WHEN removing rear 
wheels the axle threads 
sometimes become 
damaged An easllj 
made die to clear them 
may be made b> cut 
ting in half a spare nut 
of the same thread as 

Jack Spreads Springs 

SrREADisc a car spring so that the shackle halves over the undam 
bolts will slip into place can be done easily aged thread w ith a 
with a bumper jack and tw o pieces of pipe monkej w rench The 
Hammer one end of each pipe flat and place halves are then screw ed 
the pieces over the ends of the jack as off over the damaged 
shown The outfit easily spreads a spring thread thereby clear- 
to the desired point, — J H ing them — S A T 

Trouble-Lamp Oullet for Luggage Trunk 

Of feal service during nighttime 
repairs particular!} on the road Is 
a trouble light outlet such as the one 
shown mounted in some convenient 
spot in the luggage compartment. 
Connected by rubber insulated w ire 
to the hot terminal of the horn or 
ammeter and to ground the outlet 
is a conv entional w all type unit such 
as is used in homes In place of a 
house current bulb in the trouble 
lamp one of sit volts is substituted 
The lamp cord should be long enough 
to reach any point on the car, so that 
JOU will not be caught short in 
any emergency — A M 
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us !@ats the Heat 


T HE afternoon w as sunny and hot and 
for once there weren t any jobs stand 
ing in the shop wa ting to be worked 
on So Gus Wilson sitting in tbe shade 
of tbe 1 ttle porch outside the office w as 
taking t ea«> and w atching the cars go by 
The suburban town Model Garage which 
Gus and his partner Joe ClaYk have bult 
into a satisfactorily properous bus ness 
stands on a main road at the foot of a slope 
Gus had just filled and lighted his second 
after lunch pipe when he heard an engine 
sputter and quit and saw a well shined up 
sedan stop at the beginning of the upgrade 
A fat man wriggled out from under the 
steering wheel and an equally fat and 
very flustered looking woman moved over 
into tbe drivers seat The man walked 
wearily around to the rear end of the car 
took tbe cap off the gas tank climbed up 
on the bumper shouted something to tbe 
w oman and then blew gustily into the tank 
The car began to move aga n slowly and 
with a succession of back fires which 


sounded 1 ke a burst from a machine gun 
The man on the bumper continued to blow 
into the tank 

Suddenly the woman who was dming 
made a U turn As soon as its nose was 
pointed downhill the sedans engine took 
hold and ran smoothly The car turned in 
at the dmeway and stopped at the gas 
pump The man got heavily down from his 
perch on the bumper and demanded to 
know wbat was the big idea 

I ve had enough of this the stout 
woman told him dangerously Ira tellm 
you George — get if filed 

The man puffed out his cheeks— they 
were purple from his blowing — and glared 
at her I suppose you think / like it he 
said bitterly Then he turned to Gus 
Names George Hawkins — this is Mrs 
Hawkins Live up in Rhode Island title 
had this car for four years and until day 
before yesterday w e never had any trouble 
to amount to anything w ltb it Then it w ent 
bad on Mrs Hawkins — ran all right on tbe 



level but acted like 
the gas line was 
clogged every time 
she tried to go up a 
hill \Ve were start 
mg on our \ acation 
trip yesterday mom 
ing so that night I 
took the bus to a 
garage and had it 
gone over They 
checked the carbu 
retor and fuel pump 
and blew out the gas 
line and told me I 
w ouldn t have any 
thing to worry about 
Ain t that right 
Estelle » 

Estelle snorted 
Gus couldn t make 
out whether she was 
reg stering agreement 
or disgust Her bus 
band swallowed nerv 
ously and went on 
with his tale of woe 
We started out 
yesterday morning 
and for fifty miles or 
so things went all 
right The car didn't 
have as much pep as 
usual but we didst 
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have any real trouble Then we got into 
tbe Connecticut hills and — oh boy Every 
time we tried to go up a grade the car 
acted like it had a bad case of vapor lock 
If the hill was at all steep the motor would 
quit dead After a while I got the idea 
that if I blew into the gas tank it would 
force a little gas into the carburetor That 
worked well enough to keep the bus going 
but before long I was darned sorry I d ever 
thought of it' Every time we hit a hill 
Id have to climb out on tte back, bumper 
and blow my lungs out' 

We called it a day early in the after 
noon and I took the car to a small town 
garage Sure the feller there said it was 
vapor lock and he knew how to fix it He 
put In a new gas line from the fuel pump to 
the carburetor keeping it well away from 
the manifold He charged me plenty for 
the job but he told me I wouldn t have any 
more trouble He s a liar' Its been just as 
bad all day today and Im sick and tired 
of sitting out there on the bumper blowing 
my heart out and listening to a lot of smart 
guys make wisecracks 

And / m sick and tired 
of this whole fool tnp 
and Of everything about 
it his wife put m grimly 
Fix this car up so we can 
get home Mister and I 
swear 111 never set foot 
in it again 

I don t blame either of 
you for being disgusted 
Gus told them managing 
to keep his face straight 
"There s nothing that 11 
spoil a vacation trip 


quicker than a balky car But if >oull drive 
into the shop I think I can fix up your 
trouble for you 

As Mrs Hawkins drove into the shop 
her husband followed Gus 'lake it good. 
Mister he begged Estelles plenty sore 
and if you fall down she 11 sure give me hell 
You 11 be a lot more comfortable waiting 
m the office Mrs Hawkins Gus told the 
peevish lady as he held the door open for 
her When she had vanished In sultry 
silence he got into the car and stepped on 
the starter The engine took off but Its 
sound told Gus that It wasnt getting 
enough gas 

Leaving it running at moderate speed 
Gus got out Taised the bood and examined 
the fuel pump and carburetor The fuel 
pump is pumping scarcely any gas he re 
marked The main gas line has been 
checked twice so its pretty certain to be 
OK. He leaned over and eyed the rubber 
hose connecting the gas line and the pump 
then took it off This might be the joker 
he said Attaching an air line to the hose 
and holding a sw arthy 
thumb over the other end 
he lowered it into a pan 
of water Dozens of little 
bubbles formed on the 
hose and came to the sur 
face That s your trouble 
maker he decided 

He examined the hose 
closely then handed It to 
Hawkins There are 
several small holes in it 
he told him See whats 
been happening * Qas 
h asn. t been leaking out of 


Use Your Head 
Instead of Your 
Hands And You'll 
Keep Cool In Any 
Kind of Weather 
• • • 

By MARTIN BUNN 
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the hose If it had been the mechanics who dead every time jou go into reverse Guess 
have worked on your job would have located 1 11 have to do a job of trouble shooting Get 
the trouble Instead of that air has been the rear end jacked up again Harry 
sucked m through those holes As you Harry jacked up the rear wheels. Gus 
drove uphill the suction w as stronger than raised the hood and relighted his pipe 
it was on the level and so much air got into Get in he told Harry and step on the 
the mixture that it killed your engine starter The engine started promptly and 

When you blew into the tank— that s a new ran sweetly Now put her in reverse 
one on me — it forced more gas into the fuel he directed 

I ne and that kept your engine running Harry did as be w as told and let out the 
Easy to fix just a clutch Guss quick 

length of new hose **”“ “ «'*»■«'■ «* 

F ve minutes later 
Hawkins went into 
the office and then 
came out with his 
wife She listened 
grimly to Gus s ex 
ptanation of the cause 
of the trouble and as 
grimly to the smooth 
hum of the engine 
Then she got heavily 
into the car 

I hope you have a 
pleasant trip home 
Mrs Haw kins Gus 

ventured with a grin Short circuit’' 

For the first t me she smiled I guess as Where’ And why’ Dr Foley demanded 

long as weve had all th s trouble coming Here 8 the low down on your trouble 
down here she said we might as well Gus explained Your engine is mounted on 
visit my sister in the city She looked at rubber and it moves on its mountings 
her husband and her face grew grim again When the car is moving forward the engine 

Get in George she snapped Don t stand settles down on the mountings But when 

there wasting the rest of the day you go into reverse the forward end of the 

Gus watched them drive away thanking engine seems to be raised a little by the 
his stars— -not for the first time — that he torque and its rear end settles back a little 
had remained a bachelor Then just as he Now the primary wire to the distributor 

w as beading for the cool office porch Dr passes through a narrow space between the 

Foley drove up to the shop door Hello dash and the oil filler pipe When I saw a 

Gus he greeted ’Busy’ spark there when Harry reiersed I knew 

No Doc Gus said Just dog lazy what bad happened — that the movement of 

It s the weather the doctor said May the'" engine on Ita mountings had chafed 

be that s whats the matter with my car through the insulation of the distributor 


GUS SAYS: 

Don t lei a r out of your I res on a 
long trip because Iheyve gamed 
pressure from heal They won t 
go n enough pressure fo do any 
harm And let! ng a r out w II only 
make them get hotter when you 
resume your journey because 
they U tie* mote 


the rear of the engine 
just before it stopped 
He peered in then put 
his hand in and moved 
something Start her 
again he said Now 
put her In reverse 
Harry shifted the 
lever into the reverse 
position, and again 
let out the clutch The 
engine continued to 
run smoothly 

Diagnosis Short 


too I can t think of anything else It runs 
fine going ahead but the motor dies every 
time 1 put it in reverse Diagnose that case 
will you Gus’ 

Not until Ive examined the patient 
Doc Gus said grinning “It w outdn t be 
professional it would make it seem too 
easy 1 o * know that Drive her in please 
Ythl'j -inure Vtit -stoop iut'a. op 
the rear end will you’ Gus asked Harry 
the grease monkey Probably something 
has gone wrong with its appendix, or maybe 
its tonsils he told the doctor 

But a routine check beneath the car 
failed to disclose anything wrong 

Hub Gus grunted Well, 1U give her 
a road test 

He was back inside a quarter hour Just 
as you said Doc he re re'* ked as he got 
out Runs swell going forward and go« 


wire Just behind the filler pipe When the 
car was moving forward and the engine 
settled down on ita mountings nothing 
happened But every time you went into 
reverse the changing position of the engine 
squeezed that hare spot ob the distributor 
wire between the filler pipe and the dash 
That caused a short circuit which killed 
■yuor engine Fix It up "Harry » 

Dr Foley drove away and Gus went 
back to the office porch Joe Clark looked 
up from a ledger Nothing in the shop’ 
Nothing much Gus told him. Just a 
couple of those little things that are hard 
to find and easy to fix. 

Nothing in them Joe said gloomily 
Gus laughed Sure there is he said 
Not much profit but they re swell jobs for 
a hot day— they keep the old bean working 
and don't make you sweat too much* 
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S ECRET doors suggesting mastery and 
intrigue are interesting to every one 
It is not necessary to have a valid 
reason for building a secret door al 
though two can readily be found One is 
that they can be made more ornamental 
than a plain door the other is that they 
provide a legitimate means ot surprising 
and amusing friends and visitors 
This secret door which was built into a 
wall of the writers office appears to be 
a w ell stocked bookcase but w hen a button 
is pressed it opens silently into an adjoin 
ing workshop and studio The effect has 
proved particularly gratifying when the 
door is opened at the moment a visitor is 
reading the titles of the books 
An opening about 35 wide and "4 high 
was made in the wall and 12 wide pine 
boards were cut to make a frame Most of 
the extra width of the frame was allowed 
to project from the w all to form the book 
case 

A piece of *■»* plywood would be 

still better) was cut to fit loosely Inside the 
frame Wood strips about S" square were 
glued to the face of the plywood door 
around the edge to form a rim Other strips 
of the same thickness but **" wide were 
glued across the door to look like the edges 
of the shelves 

As it is difficult to obtain enough old books 
that may be mutilated for this purpose it 
is best to purchase Imitation book backs 



from either a furniture dealer or a book 
seller They are commonly supplied to deal 
ers by bookcase manufacturers In order 
to dress up their products w hen on display 
If the backs are in strips they may be 
glued directly between the shelving strips 
on the door otherwise they should first be 
glued Individually to strips ot plywood of 
the proper width and thickness A space 
should be left at the bottom of the door 
for an imitation drawer front of plywood 
When the door has been completed and 
hung with butt hinges any suitable molding 
may be nailed around the front edge of the 
frame to conceal the junction of the door 
and the frame The exposed wood parts 
may be stained and varnished or enameled 
Fit a spring at the back to open the door 
nnd in the frame install an electric door 
opener which may be purchased from any 
well stocked electrical dealer 
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TWO MODERN 

Cabinets 

TO HOLD YOUR 

^Phonograph 

Records 


S O GREAT is the popularity of re 
corded music that It has become 
a problem In many homes to tod 
a suitable place to keep the rapid 
ly growing accumulation of phonograph 
records The best solution Is to provide 
a cabinet especially designed to hold 
standard record albums 
Two designs are suggested In the ac 
companying Illustrations The first Is a 
distinctly modern cabinet for a music 
loving family that expects to build up a 
large collection of records It has a 
capacity of about 380 records in albums 
The compartments may be subdivided 
If desired with spacers 4 or 6’ apart 
to keep the records or albums upright 
ns shown in a detail The smaller cabi 
net has room for about 96 records 
Flther design can be made in any 



walnut or birch may be used as desired 
The design of the larger csbmet mini 
mizes the trouble to be expected from 
shrinkage as the gram of the principal 
parts runs m one direction Because of this 
the use of solid wood is permissible al 
though the wide boards should be glued up 
from three or four narrow strips to counter 
act warping This piece is well adapted for 
veneering and inlaying and the top can be 
inlaid if desired with a 10* disk of walnut 
burl and a 3“ diameter lacewood center 
representing a phonograph record 


The door can be hung with ordinary butt 
hinges or hinges of the invisible type It 
13 held shut with a spring bullet catch. 

In building the smaller cabinet the box 
should be constructed as a unit and the legs 
then glued and screwed in place The top is 
secured by screws which pass up through 
the strips at front and back and by two 
metal angles on each side If the back is 
to be exposed glue and brad on strips 
by }»" at top and bottom of rear panel 
Various modifications can be made of 
these designs such as omitting the doors 


Wabbly Circular Saw Cufs Without Binding 
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A TRICK sometimes 
used to make a binding 
circular saw cut more 
freely is to mount it so 
that it wabbles slightly 
This can be done by plac 
Ing a bit of adhesive 
tape masking tape or 
gummed label od tbe 
shoulder of the mandrel as shown Then 
on the washer that goes against the outside 
of tbe saw a similar piece is stuck. Tbe 
washer la adjusted so that its high spot is 
diametrically opposite that on the mandrel. 
As a result the saw wabbles slightly when 
running thus cutting a wider slot 

This treatment Is particularly helpful 
with hollow ground or planer type saws 




that are cutting poorly but it Is only for 
emergency use and for fairly light cutting 
A better way Is to machine a pair of 
washers or spacers each having one sur 
face at a very slight angle with the other 
These are marked so that their beveled sur 
faces can be placed In the same plane Pres 
sure on the saw is then uniform and there 
Is less danger that uneven stresses will be 
set up Saws having such a wabbling fra 
ture built Into them are on the market 


Jig for Trimming Ends 



of Furniture Squares 

Constricted from scraps the device 
shown Is used for beveling or chamfering 
the ends of pieces of softwood for handmade 
furniture The base is a piece of 2* by 4" 
about 15" long The adjustable frame Is of 
% " oak with two steel straps across the top 
to hold the chisel Slotted box lid supports 
provide for adjustment to different angles 
A piece of hardwood with slotted screw holes 
serves as an adjustable stop for the work 
Tool steel 9" by 1" by i 4 * was used in 
making the chisel The cutting end was 
ground to a 22 deg angle then hardened 
tempered and sharpened to a keen edge on 
an oilstone — J C Montgomery 
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Support for Long Boards 
Being Planed by Hand 

Among the various supports used for 
holding' the end of long boards while being 
planed at the bench one of the simptest and 
most convenient is that illustrated A senes 
of steps are cut out of 

the upnght piece to -» 

permit wide work to be Ti 

held level at different steps" 
heights The dimensions 
given can be altered to I t n 

suit individual needs Ijl.L 


When us ng a step 
ladder for repair work 
tools and matenals 
may be placed on the 
top step if strips of *4 
by 1" wood are nailed 
or screwed around the 
edge to form a tray 
The strips will not pre 
vent stepping on the top 
step when necessary 




1 'f 

. , 


Steps cut n the upr gM p ece allow * 
work to be held level at d fferent he \ 


Handy Racks for Punches 
and Other Small Tools 

One of the commonest racks for tools 
such as punches and screw drivers consists 
of a strip of v. ood w ith holes bored at inter 
vals along one edge Instead of mounting 
such racks flat tilt their upper edges out 
ward so the tools can be inserted and ex 
traded at a convenient angle or bore holes 
m a series of segments cut from circular 
disks and mounted side by side Each seg 
ment should cover about 60 deg of arc w ith 

Cork Facing Improves w " 5pi “ :ed cver r 10 « v> <*e 

Metal Sanding Disk 

IP A SANDING disk is faced with cork the 
garnet or aluminum oxide paper will last 
considerably longer A roll of 1/16” or '4 
thick cork may be obtained from a mail 
order house or craft supply shop Brush 
casein glue on both the cork and the metal 
disk apply pressure and leave to dry over 
night If the sanding disk happens to be a 
little out of true use Vs' cork so that it can 
be turned true after being glued 
Rubber cement is used to fasten the 
abrasive paper to the cork Apply a coat to 
both surfaces let dry five minutes or more, 
apply a second coat to the cork surface and 
again let it dry Then press the disk against 
the cork surface — E ric L. BUSS 
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Economical 




Workshop layouts 


no THE WORK OF TWO OR MO&l 


At tha r gh» « a *P°« 
sov n g layout of f *e 
macfi nos of standard j z« 

on <i b«neh top 44 by 5* 

Di v ng a lathe from the 
motor of a comb not on 
saw and |0 nfe Note the 
boord on the |0 nter wh ch 
was placed there to show 
that t clean the lathe 
brj w the vf os>f d /realty 




Tcue Machine d. 
Comb ned 




ns 


m 




heavy work on the circular 
-saw Unfortunately half 
horsepower motors are the 
largest permitted on lighting 
circuits This size is none too 
big for the circular saw and 
if it is required to dri\ e shaft 
ing ns well the saw is the 
loser Besides the shaft re 
quires power when idling and 
runs up the hill for electrici 
ty These in brief are the 
pros and cons of mdisiduai 
and combination dm es 


*- 1 1 ■ What are countershafts and 

“** — I ne shafts 9 

\ Countershafts or jackshafts 

— ^ are short units pro\ ided w ith 

j pulleys that sene to reduce 
I j or increase speed of rotation 
or to proa ide for a number of 
speeds in one machine A line 
shaft is longer and designed to operate several 
machines A line shaft is necessary for gaso 
line dm es as it would be impractical to ha\e 
an engine for each machine 

If a power foot has a countershaft, coufdn f 
other machines be driven from it 9 
This is quite possible and one good way 
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to economize with motors Most wood turn 
rag lathes can he fitted with countershafts 
in fact they must be if metal turning is to 
be done 

The drive for the lathe will also operate 
a scroll saw or a band saw or both The 
scroll saw can be placed at the head of the 
lathe w th a belt d rect from the shaft or a 
shorter belt from the headstock may be 
used If \ery large faceplate turning is 
often done at the left end of the lathe head 
stock t would be wise to have a belt long 
enough to permit the saw to stand entirely 
clear of the lathe A band saw would be 
placed farther back or behind the lathe to 
obta n suffic ent apace 

The machines could be assembled on a 
bench wide enough to take all or on one 
bu It in T or L shape Xt Is easy to 
mount the lathe low enough so that it will 
not obstruct long or wide lumber being 
worked on the saws An example of bow a 
lathe can be placed in such an arrangement 
is shown on the preced ng page 

The higher powered circular saw motor 
can drive a lathe as well as a jointer Stand 
the lathe at the back of the saw belting its 
countershaft to the motor For cutting very 
wide stock on the saw the headstock of the 
lathe must be removed which js easy If a 
special wrench to use from below or from 
the end is made The lathe could also be 
pulled endwise to clear wide stock 


How may more machines be arranged for 
driving from one motor ^ 

Halford R. Thomas of Alhambra Calif 
bas an ingenious set up of six machines 
mounted on an old washing machine base 
Casters allow the group to be pushed around 
as desired so that long boards being cut on 
the saws can be steered through the door 

Another good arrangement which com 
bines five standard size machines is shown 
in a drawing on a preced ng page These 
are all mounted on a bench top about 44" by 
56” The motor is connected directly to the 
1 ne shaft but a little change would allow 
the use of a longer shaft belted to the motor 
giving additional speed at a little more cost 
and permitting the saw and jointer to be 
used without need of driving the shaft 

Is shafting d fficult to install 

No the installation is fairly easy A 
length of shaft will act as a straightedge 
Slip on the needed hangers prop the shaft 
in position and screw the hangers in place 
bringing the bases to a lme Tighten the set 
screws for the height adjustment of the end 
bearings and try the shaft with the fingers 
Binding indicates twisted bearings The 
intermediate hangers are then adjusted If 
the columns are not adjustable for height 
the bases may need shimming 

If more than one shaft length is required 




s zes and belt lengths machines can be run at 
any chosen speed and placed wherever desired 

Con counlersfiafts be used vertically 0 
Yes if equipped with ball thrust bearings to 
carry end loads Such arrangements can be 
used for dr vmg drill presses and shapers but 
they must be mounted on rigid Uprights To be 
dm en from hor zontal shafts they must be 
equ pped with miter gears or with a belt bent 
over a pair Of pulleys to bring the belt hon 
zontal The expense and trouble involved usu 
all} offset any saving effected by not buying a 

How ore pulley sizes figured? 

Roughly rotation is proportional to diameter 
A 2 pulley turns about twice as fast as a 4 
pulley belted to it For more accurate figures 
subtract the thickness of the V belt from the 
pulley diameters since the belt bends near the 
center of the th ckness There is a little vana 
t on due to belt tens on speed and load 

V belts need not be drawn tight as they grip 
w th a wed g ng act on that increases according 
to load 

l To Be CONTINUED) 



Hand Grinder Used on Scroll Saw for Shaping 



B Y CLAMPING it to the saw sleeve of your scroll saw 
a small bigh speed hand grinder can be mounted for 
delicate shaping routing sanding and the like The 
size of tbe plywood bracket for attaching the grinder 
will vary but approximate dimensions are given The 
two mam clamps are cut from »«" five ply wood al 
lowance being made for the thin rubber that Is glued to 
the gripping surfaces Two metal or plywood connec 
tore are drilled for a ’i " bolt and are screwed to the 
clamp plates A Wing nut locks the unit in place 
A two piece wooden guide fence is clamped to the 
saw table If a small section of the fence is cut away 
It will allow for the cutter when lowered Vertical ad 
justments can he made either with the tension adjust 
ment screw or by moving the bracket itself A slight 
pre«sute will hold tbe grinder rigidly — H HanscoM 
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l-.it/TWv v v' c j Unbl.och.d mu»U boles with marine deck crack filler 

rVjPk/~£ " /I , patchej ore applied or other suitable plastic cement 

t. t/ / ^ wdh roofing point compound Without waiting for it 

-- o*«r oil spot* that to dry, apply a thick coat of roofing 

* QV ' b,en eem * n, * < ’ palnt'over the cement, and to re- 
~™ enforce this, lay on an oval patch 

of unbleached muslin Smooth it out with 
the paintbrush while coating the cloth with 

By RALPH G. WARING paint Allow such patches twenty-four 

/ hours to dry before painting the entire roof 

T IN roofs, which are frequently found For the protection of gutters genuine as- 
on old houses and other buildings will phaltum-base paints thickened with short 
last almost indefinitely if properly fiber asbestos may be used Small leaks can 
maintained The roof illustrated above be stopped with this heavy type asphaltum 
was laid in 1868 and should be good for paint, but wheVe badly damaged areas are 


By RALPH G. WARING 

"Iff roofs, which are frequently found 


another quarter of a century at least 


evident, these should be coated first, then re- 


Roofs should be regularly inspected in the enforced with cloth patches, and immediate- 
fall and spring When it is necessary to re- ly recoated 

finish a tin roof, all seams, especially of the Where new metal roofs are to he laid, the 
flat type, should be scratch brushed and metal should be back primed with a modern 
scraped clean and free of scaled, blistered, rust inhibitive metal primer before being 


or cracked paint The rough edges should 
be feathered down with coarse sandpaper to 
the clean metal These areas should be im- 
mediately primed with a rust-inhibitive 
(preventing) paint and allowed to dry twen- 
ty-four hours 

If a nail has worked its way up through 
the metal here and there, it should be driven 
down with a large nail set Level off the 


seamed The finished roof must be primed 
with the same primer before being painted 
The newer forms of molybdenum and cop- 
per bearing galvanized sheets are, of course, 
especially resistant to weather and rust, but 
they, too, should be given a coat of galva- 
mzed-metal primer and one or two coats of 
any of the newer and better synthetic-base 
roof coatings 
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Buffer-Dish Lid Covers 
Opened Sfamp Pad 

To avoid having - to open bis 
stamping ink pad frequently each 
day one shipping clerk uses the 
glass cover from a ten cent butter 
dish to protect the open pad from 
dust and keep it from drying out 
The cover can be lifted off and 
replaced in much less time than 
it takes to open and close the 
tight fitting lid of the pad 



SOLDERING PASTE 


Petrolatum plain 3 oz Zinc chloride 1 teaspoon 

Sal ammoniac 1 teaspoon Water 4 teaspoons 


Heat the water stir in the salts until dissolved then add the pet 
rolatum or petroleum jelly, which is sold under various trade names 
and boil slightly Let cool before use Apply to well cleaned metals 
as a flux for solder This is a noncorrosn e flux for electrical work 
provided all spliced joints are taped afterwards 
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?d edges of o steel w re brush con be kept froi 
ng I ngers by stretch ng a rubber band cut Ol 
i old Jiner tube around the base of the br stle 




There it often room in o kitchen cabinet 
to initall a eliding board having a hole 
into which a bowl will (it. Then one hand 
H tree while the other »tin the content! 


m ‘ 11 a "<* fruit TuTe. 


ocTOBFn.tmn 
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Easily pa lowed from ban- 
wood and plywood, this holder 
providei a convenient place 
for iformg the rubber unk 
•topper when It n not being 
uied Fatten holder above 
the lint m a handy location 



Qu.lt bio ell to be cut from .,<k ,erap 
prevented from tf.pp.ng ,f each piece i, 
with (me landpoper cut to form a dcub! 
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Suction-Cup Door Bumper 

To ATTACH a door bumper for temporary 
use without marring: the woodwork, Impro- 
vise one as shown above A rubber suction 
cup Is attached to a small cork by means of 
the screw , and the cork is forced into a rub- 
ber crutch tip The suction cup will bold 
the bumper on any smooth surface 
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aT NIGHT performances the Willougta 
by, Ohio High School band arouses 
\mucb Ia\ orable comment 'by the spec- 
icular use of illuminated batons and uni- 
arms Stadium or auditorium lights are 
» limed out and the band uniform lamps and 
|duminated batons instantly turned on The 

• ight display With the music provides an 
Impressive spectacle Miniature electric 
lamps and batteries of the flash-light type 
{hake the stunt possible, and any band can 
Hviplieate the effect without 
J ifficulty 

j The construction of an illu- 
minated baton similar to that 
j aed by the band is shown On M 
J le ends of a length Qf nickel t* 

Lr chrome plated pipe meas- 
uring about \ 0 in outside di 
Utneter are mounted metal- 
‘•ased two cell flash lights 

• These use the 1* diameter 

• baby" type battery cell 

Several small holes are cut 
to the front ring and reflector 
of each flash light to let rays 
from the lamp pass out 
through the aides Colored gel 


atm or cellulose film disks are placed behind 
the Jens which preferablj, should be of the 
bullseye variety so that it will be visible 
from the side Set screws prevent the cases 
from Unscrewing out of the caps as the 
baton is whirled The twirling of the baton 
presents a beautiful pattern m the dark 
The Willoughby band also Uses colored 
electric lamps installed on the shoulders, 
chest and caps of the players uniforms 
Flash-light lamps colored filters for them, 
small flexible wires, and the necessary bat- 
tery cells are the only equipment required 
The method of iUummat ng a bandsman s 
cap Is shown in detail The lamp is turned 
on or off by screwing it in or out, and it 
should therefore fit the socket tightly enough 
to prevent its loss when partly 
■fountain pen cell unscrewed 



M ethod of rnounhng lomp m 
a bandsman j cap Hie bulb 
must fit fhe socket tightly 
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Uniform lights are similarly 
arranged, but should include a 
switch A Bash light minus its 
lens js carried in a pocket. It 
is fitted w ith a plug which can 
be screwed into the lamp soc- 
ket and wires run from this 
plug to lamps mounted on 
shoulders and chest or other 
parts of the uniform So-called 
Wtz wire ’ is excellent because 
it is small and highly flexible 
This wore was formerly much 
used for Installing loop radio 
aerials —Walter e Burton 

in 






Small Trouble Lamp 
for Confined Work 

When splicing 1 wires in confined 
spaces the average trouble lamp 
gives excessive light and heat A 
small night light bulb with guard 
and switch attached is better for 
most work of this kind A soft rub 
ber plug and a weatherproof socket 
are used The connections where 
the cord is spliced to the leads of 
the w eatherproof socket and enters 
its plug should be protected with 
rubber tape and this m turn cov 
ered with rubber hose — RAY BlaiN 


Eaves-Trough Fixture Holds New Tubular Lamps 


Excellent reflectors for tubular fluorescent 
lamps can be made from ordinary galvanized 
iron eaves trough The photographs show a 
I ghting unit for two 24 long 20 watt lamps 
Two 25 lengths of 5 trough were soldered to 
gether along the unrolled edges and end caps 
were soldered in place A stiffening strip 2 
wide was soldered between the troughs and it 
also acts as a base for the reactance units 
Rectangular holes were cut for the lamp 
sockets and the reactance units were fastened 
to the stiffen ng str p with self tapping screws 
The nside surface of the troughs w ere given a 
coat of aluminum paint followed by two coats 
of wh te casein paint On the outside the re 
flector unit was finished with lacquer 
A length of 3 stovepipe was separated at 
the seam spread apart and pro\ ided with sol 
dered on ends so as to form a cover for the re 
actances and wiring It slips down around the 
projecting parts of the sockets The cover was 
then finished with crystal 
lacquer — E rvin 1 
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and upper left 
turned tunihade 
and f Iter » ng* 

A LUMINUM scraps — 

/\ and cast into usable shapes 
/-A quickly and economically with 
/ \ the combined heat ot a laundry 

gas plate or other gas stove and an ordi 
nary gasoline blowtorch The crucibles 
are discarded tin cans which are cut as 
shown with the vertical seam to the rear 
so they ate about Z'a" high. In the hack 
and from 3" to 4" high in front The can 
is set over the burning gas jet on an an 
gle so the high side faces to the front 
The lighted blowtorch is set against 
the gas plate frame and in the majority of 
ca^es will stay there without being held 
The flame of the torch is directed to the in- 
side of the tin can and aimed at one side 
so that it will swirl o\er the aluminum 
Small bits of aluminum scraps are added, 
and the heat melts them very quickly 
Round aluminum stock for turning may 
he cast to discarded tins in various shapes 
and forms It is advisable to direct the 
flame of the torch on these tms a short 
tune prior to pouring the molten metal 
Oxidation will occur unless the molten 
metal is stirred constantly but it does no 
great harm as pure metal will pour from 
the bottom of crucible leaving the oxidized 
metal in the crucible One necessary warn 
Ing is to use only pure aluminum in the 
tins as various other similar metals cause 


four nq the alum Hum from the fin can crucible 
into a tin can mold Abore Haw the beat 11 applied 


the tin itself to melt A. cast Iron crucible 
can be used successfully if available, but 
Will take longer to heat 

Castings used in turning parts for small 
motors camera fittings and the like have 
been made by this method up to 4" diameter 
and 4" high and plates up to 1" thick and 
5" square — C harles H Gotta alt 

Bronze-Welding Broken Gears 

Whey a broken gear tooth has to be built 
up by bronze welding chip off what is left 
of the tooth and undercut the gear rim 
about " If two or more adjacent teeth 
are involved follow the same rule but also 
remove one third of both connecting sound 
teeth so as to strengthen the patch and ease 
the milling operation — H J C 
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must of course be threaded to fit the flanges 
Tension is applied to the arm to bold the 
specimens against the blade by means of a 
screen door spring small rope as <3 pulleys 
Hold the specimen against the blade until a 
shallow groove is formed before applying 
tension Note the wooden ratchet for bold 
ing the arm forward While clamping or 
traversing the specimen 
When the saw is in operation a cloth fs 
hung in front to prevent splashing Two 
hooks for this purpose are soldered on the 
front of the shade over the lamp They can 
be seen in the photo which shows the first 


step In starting to cut a specimen The saw 
cuts from the top toward the bottom of the 
specimen 

The sawing disk must he true A quick 
method of truing a bumpy disk Is shown at 
the beginning of the article The saw pivots 
on a bolt dropped through the arbor hole 
Into a hole in a 4 by 4" sliding block and 
the block Is pushed forward until the blade 
touches an abrasive wheel If the sliding 
block wears or fits too loosely soak It in 
water a few minutes before using A wet 
sponge held on the disk near point of cut 
ting win prevent burning 


Slotted Lathe Tool Post Stays in Adjustment 


0s e advantage of the lathe tool post 11 
lustrated is that It holds the cutter bits at 
the proper freight and when the position 
of the tool is changed the height does not 
have to be readjusted In addition it elunl 
nates the necessity for tool bit holders 
To slot the tool holder drill a '4' hole 
through it as shown and clamp It to the 
compound rest with the holding stud An 
end mill is placed In the headstock and the 
block is shimmed up so that the bottom of 



Hose Prevents Breaking 
New Gauge Gfass 

When the glass tube of a water or steam 
gauge is being replaced jt pays to protect 
It with a slit length of rubber hose This 
is pushed to the end where the wrench Is 
being applied and prevents breakage in case 
the wrench slips 

The cutting edge o t a carbide tipped tool 
should never be as thin as if the tool were 
made of high speed steel — H J C 



the milling cutter will cut a slot that will 
be * below the center line of the lathe 
when the block is later clamped directly to 
the compound rest without shims 

The slot on the other side for holding a 
parting tool la cut In 7/32" deep with a 
7/16" end mill Its height depends upon the 
lathe on which the holder is to be used 
Next insert a ?»" key seat cutter and mill 
this slot as shown 

The tool bits are held with hollow head 
safety set screws The regular tool post 
wedge is used to adjust the height of the 
cutter bit 
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Made for use with abrasive wheels on 
high speed band grinders this little guard 
will protect the eyes from flying particles 
It Is cut from thin spring brass to the shape 
shown and the clips are bent to grip the 
chuck sleeve firmly Approximate dimen 


sioas are gnen but slight alterations may 
be necessary to adapt the guard to other 
style grinders A piece of clear celluloid or 
cleaned photo film stock Is cemented to the 
metal extension When the cement has set. 
the metal Is bent — H H 


Battery Clips Serve as Clamps 

Excellent clamps for gluing model parts or other small 
work can be made from battery clips of the type shown These 
have strong jaws and will hold firmly any work within their 
capacity To protect the surface provide each clip with a 
pair of wood blocks slotted to fit over the edges of the jaw s 



1 

] FORGE WELDING, PART 1 IMETAt WORKING] 

l 1 A clean fire, free of ash and dirt, is required It should be built from 
j a good grade of soft coal well coked that is with all the oils heated out 
I of it The fire must be packed down, and all coke broken into small pieces 
J 2 Both pieces of metal must be evenly heated and both brought to a 
welding heat at exactly the same time Welding heat is determined by 
j watching the flame over the fire for * steel stars seen coming from the 
| pieces being w elded 

1 3 As soon as welding heat is reached the pieces must be handled 

J quickly before the metal has chance to cool Be sure that both pieces are 
| sparking On way to anvil, tap both pieces gently to jar off any dirt stick- 
] mg to them 

1 1, Overlap pieces on the anvil in the position in which they are to be 

[ welded and tap gently at first with the hammer As the pieces cool, m- 
! crease the hammer pressure 
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Simple Ad|ustable Stop 
for a Lathe Carriage 

This adjustable lathe carnage stop 
which clamps on the outer V way of 
the lathe as shown is a useful ac 
cessory The upper half is cut from a 
piece of a* by by 2 3/16 stock 
The lower clamp is a piece •*" by 
by 1 25/32" to which is riveted a piece 
ol % square stock The clamping 
screw is turned from «g" cold rolled 
stock the adjusting screw from 14" 
stock and the lock nut from 1" stock 
Note the dowel pin — A s Bloom 

adjust va scnrw 

~ oauaw 


Scale on Drawing Board 
Is Aid in Drafting 

IN certain types of drafting where many 
horizontal lines have to be ruled it saves 
time to attach a transparent celluloid rule 
to the board with short countersunk wood 
screws The left hand edge of the board is 
first sanded to a depth corresponding to 
that of the scale used A second rule may 
be placed along the top edge of the drafting 
board if desired 

As a temporary expedient a dressmakers 
cloth measuring tape may be held In place 
with thumb tacks Do not however try to 
use the cloth tape continually for it will 
soon wear out — E T ORCHARD 


A rule is attached flush 
w fh the board A tape 
may be uied temporar ly 




1 \ \ V»u- 
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Restoring Burred Threads 

One method of restoring a burred thread 
on the end of a shaft or bolt is to use an 
extra nut of the same pitch Saw this in 
half and clamp the halves on the thread 
back of the portion that has been damaged 
Apply a heavy oil then screw the half nuts 
*out towards the end — C H 


Pipe Cleaner Pinned to Board 
Serves as a Pen Wiper 

For cleaning either ruling pens or ordinary steel 
pe ° s * P'P 6 leaner Is much more convenient than 
a cloth The cleaner can be fastened to the corner of 
S***j2f board w,th a P^h pm as shown at the 
SnL®" n £, Vem , ent Wlth a drawing pen removes 
is easily removed and an 
from Whe “ tt SUrt9 t0 become dlrt * 
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Blueprint Cabinet Built from a Packing Case 


E VER1 shop requires a place to keep the thick and the crosspiece? or shelves 3 s" 
blueprints draw -gs and flat plan These are inserted near the front and the 

sheets that are bound to accumulate A back of the box as shown A door frame of 

neat roomy cabinet for this purpose may by 1' 4 ' «tock is also made and nailed 

be made from an ordinary plywood pack- on the front of t*»e box and a door is con 

ing case Measuring from one end mark structed to fit A wooden latch for locking 

off a section 15 wide 14" deep and 26" the cabinet can be added 
ftrg* sud cat tins cut Thes frcm the ms The cardboard tubes fer hddmg the Mae 

tenal left over cut a fourth side and nail prints are 2 ’ 4 " in diameter and 13" long 

it on so the whole forms a small box. with adhesive tape labels The index is let 

Twro ladderhke sets of spacers 1" wide tered or typewTitten on paper and tacked 
are next prepared the sidepieces being » 4 " inside the door —CHARLES JEClinSKI 


Cement and Linseed Oil . 
Seal Pipe Joints 

One plumbing firm saves money by seal 
mg water and steam pipe joints with a mix 
ture of Portland cement and boiled Imseed 
oil This has been found as satisfactory as 
the usual lead mixture There is always 
much unavoidable waste of any pipe ce 
ment but w ith the cheaper mixture this is 
no longer of much consequence — R O L 
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T OUGH materials and heavy reenforcement 
are essential in making tackling dummies 
for a football squad Athletic coaches usu- 
ally have favorite designs to suit their 
own special training technique, but the accom- 
panying illustrations show two types adaptable 
to all around use 

Each dummy is made of heavy canvas with a 
leather boot on the bottom The ring for sus- 
pension is secured with leather straps double 
stitched as Indicated. 
i The bottom is filled 
I with sand to the re- 
j quired weight, and the 
! upper part Is stuffed 
i with kapok or similar 
1 upholstery material 

1 that will not pack 

-J— -J 1 One coach suspends 

i I two dummies from a 
scaffold as shown in the 
drawings, one of them 
with about half as much 
sand weight as the oth 
er The rope should be 
hung over a thimble un 
. .. ■ less a spring or puffey 

\ suspension 13 preferred. 

\\ The scaffold timbers 

v \, are of the dimensions 

given, assembled with 
tN, ’ 2" carriage bolts This 

\\ particular design is 

very sturdy, and has 
;N\ been in use by the 

-P • ■ champion Pasadena 

" "• — (Calif) Junior College 
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AND OTHER FOOTBALL 
TRAINING EQUIPMENT 



team for several seasons with great success 

The same team uses the bucking machine 
shown in other illustrations It Is built of 
heavy timbers assembled with ‘s' carriage 
bolts and mounted on six pairs of iron cul- 
tivator wheels The axles turn with the 
wheels and are mounted in stock pillow 
blocks (plain bearings) , which can be ob- 
tained from a hardware dealer 
or mall order house The cor- p, 0DtD 
ners of all exposed timbers 
should be rounded to prevent in- 
jury from splinters The up 
rights are padded as are the 
long horizontal members on each 
side A slate gray is the most 
suitable color for painting the 
framework 

Naturally, such a huge device 
is hot Intended to be pushed 
easily With its great weight, 
only two or three men are re- 
quired on the defensive side to 
give the seven forwards a thor- 


ough w orkout The machine should be used 
only on hard, dry ground because the wheels 
would bog down in the mud in wet weather 
This equipment Is used by a team aver- 
aging about 180 lb For lighter grammar or 
pri\ate school teams smaller timbers may 
be used such as 4" by 4" or 5 by 5 Instead 
of 6 by 6” 
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Cheese Bart Is Improved 
by Cooking with Match 

Fisher mev who 
use commercial 
fish bait of the type 
made from cheese 
often find that it 
dissolves quickly m 
the water or be 
comes dislodged 
from the books be 
cause of its crum 
bly nature To pre 
vent this one fish 
erman says that 
it is necessary only 
to mold the bait ofl the gang hook in the 
usual manner then hold it in the flame of 
a lighted match to sear the cheese around 
the outs de 

This cooking he claims gives the bait a 
rubbery consistency so it stays firmly on 
the hook and also seems to make it more 
attractive to the fish 



Handle Under Bushel Baskef 
Helps in Emptying It 

Farmers and gardeners will find that a 
leather or rubber strap If attached to tbe 
bottom of a bushel basket will aid In emp 
tying the contents into bins or barrels Tbe 
strap should be twisted once before tbe 
ends are riveted in place as this makes it 
easier to Insert tbe fingers 



Angleworm Bait Carried 
in Old Storm Rubber 


A DISCARDED storm rubber being noise 
less and free from sharp edges serves much 
better than a tin can to carry angleworm 
bait in a boat It is placed fiat upon the 
boat seat for selecting the worms but at 
other times it hangs from a nail or hook 
where it is out of the way — G H 

Easy Ways to Fasten Cap 
to Fishing-Rod Case 

The caps of aluminum fishing rod cases 
are all too easily lost or dropped overboard 
This can be prevented by the simple ex 
pedient of fastening the cap to the case by 
one of the three methods illustrated below 
Note tbe swivel arrangement required for 
rawhide or link chain ball chain does not 
require this Use soft rubber washers as 
shown to insure water tightness at the 
connections — R. C R 
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Replanking \ 

A FLAT-BOTTOMED 

Rowboat 


By Bruce and 
Willard Crandall 




N O SPECIAL skill or knowledge of 
boat building 13 required to replace 
the bottom of an ordinary flat-bot- 
tomed row boat, provided the sides and other 
parts of the boat are in good enough condi- 
tion to make the Job w orth w hile. In most 
cases the materials will cost less tban five 
dollars 

In the boat shown the chines as well as 
the entire bottom outside keel and skeg 
had been destroyed by marine borers so it 
was essential to put new chine pieces on the 
outside of the boat. Ordinarily this would 
not he hecessary 

Excessive swelling of the planks is one 
thing to guard against because it causes 
buckling and leaks at the chine This is 
likely to result from the use of material that 
has been too w ell seasoned or kiln dried It 
usually can be minimized by using narrow 
planks, 4’ or less, and by not forcing them 
tightly together White cedar and cypress 
are generally the most satisfactory woods, 
although other woods such as red cedar, 
spruce, fir, redwood, and yellow or white 


Plane Ihe turfacev of the chine* 
and side planlj perfectly imooih 
Left me cotton wictmg »ooled 
with marine glue or white lead 

to mole oil Ihe *eams water bghl 


pine often give very good results 
After the old planking has been 
removed the edges of the side 
planks and chines should be 
planed smooth Keep them flat 
.. 1 so that the planking will fit per- 
fectly It is usually best to start 
laying the planks in the middle, 
but check first to see how well they come 
out at the bow and stern 
Before the planks are put In place, a cou- 
ple of strands of cotton wicking should be 
laid along the edge of the chines and tran- 
som The wicking and the edge of the side 
plank chine, and transom should be coated 
with marine glue, soft white lead, or thick 
paint. Lay a similar strip of cotton wicking 
on the edge of each bottom plank before the 
next plank is put In place 

The bottom planking should be fastened 
to the chines and side planks with brass or 
galvanized screws or galvanized nails, 
spaced about l 1 -’ apart The planks should 
be saw ed off flush w ith the sides as the w ork 
proceeds Do not clamp or force each plank 
too tightly against the next one, but leave 
the seam open at least the thickness of a 
hack-saw blade You may , if you w ish, de- 
termine by experiment ahead of time how 
much a plank of the particular lumber you 
are using is likely to swell and make the 
seams accordingly 

Another vv ay of making the bottom seams 
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water tight is to calk them 
after the planks are m place 
In this case the edges of the 
bottom planking should be 
beveled slightly to make a 
calking seam which is closed 
on the ins de but left open 
about 1 16 on the outside 
to receive the calking later 
If the bottom planks fit 
perfectly it is often not nec 
essary to have any kind of 
calking or anything whatso 
ever between the seams of a 
flat bottom boat Planking 
less than s g" should not he 
selected unless some special 
type of construction such as 
batten seam is followed. 

Ne\er use ordinary tongue 
and groove material If extra 
1 ght w eight is des red the 
bottom can be cov ered w ith a 
single piece of marine ply 
wood or i* thick instead 
of planking Cut it with a fine toothed saw 
After the bottom is in place the edges 
should be planed smooth and flush with the 
side plankmg and the outside keel and skeg 


added as desired Copper paint should be 
used if the boat is to be left in salt water 
otherwise regular marine paint will prove 
satisfactory 



Rubber Shock Absorbers 


for Hedge Clippers 

Hedge trimming shears of the type shown 
will not cause an annoying shock or Jar to 
your arms if you cut two short lengths from 
an old garden hose slit them open along one 
side and fit them over the ferrules Fasten 
them permanently with tacks driven Into 
the wood of the handles — C E H 
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Ball Aids in Throwing 
Rope over House Roof 

When it Is necessary to carry a rope over 
the top of a house to pull up ladders and 
rigging or for other purposes attach one 
end of a fishline or kite string to a soft 
sponge rubber ball and the other end to the 
rope Then throw the ball over the roof and 
pull up the rope The advantage of using a 
rubber ball is that it is not likely to break a 
window pane if it goes askew when thrown 
awkwardly — Carl L. Saw YER 

Bigger Flukes Improve 
Light Rowboat Anchor 

To INCREASE the 
holding power of a 
light rowboat kedge 

triangular shaped 
pieces of galvanized 
iron about Vs" thick 
and about three time a 
the area of the pres 
ent flukes Then nv 
et them flat onto the 

flukes. If desired yt,, <r angular e«e«s 
coat the anchor w ith mcreois »K« hold «g 
aluminum paint. quo! fy of the anchor 
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Novel Automatic Letter Holder 

turned from walnut 


L«fl lha letter* a e held by pressure of the 
ball wh eh rolls n towo d the upr gh» Below 
how the three pa tl ore tu ned ond aisembled 



T HE Simple lines of this mod / 
ern automatic letter holder / 
emphasize the natural heau j 
ty of the walnut wood from / - > - 

whch st is turned The slope of 
the base block Is such that it 

causes the ball to roll toward the core or central pa l of 
the upright The letters are placed between the ball and 
the upright No matter how many or how few letters 
there are they are securely gripped 
Base and upright measuring ' In d ameter are 
turned from 1 thick W alnut The upper surface of the 
base is hollowed out and the face of the upright is 
turned aa shown to leave a central core measuring 1> " 
in diameter and practically the same thickness as the 
original block T 

Filler and shellac are applied and allowed to drj J 
While the w ork revolves in the lathe the finish is rubbed [ 
down by holding against it a cloth dusted with pow | 
dered pumice stone Then both parts are waxed The [ 
parts are next beveled and fitted together with dowels 1 
xrx The 3" ball Is turned and finished the / 

same way Note that a tapered shank is 

ciocaTT turned on the hall and inserted in the hol 1 
,ov s P ,ndIe of th e lathe after the other I 
— waste end has been cut off This Is done 
',' p to facilitate filling and polishing the ball 
-- **" s —Benjamin Nielsen £ 
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Feather* at * mulot td v Ih 

♦h« ad of a bu e ng needle * 

At lop Ihe completed plaque 



Abo e f de and f onl vest 
pf duel t head to o d n 
cor> ng t R ght bon the 
two b di a « mounted on 
the a a) plaques by meoni 
of short seel ons cl dowel 


IT'S EASY TO CARVE 
THEM IF YOU FOLLOW 
THE RIGHT METHOD 


a NY amateur craftsman with a reason 
/\ ably good eye for proport on and 
/ \ color can carve and color lifelike 

/ \ min ature game bird plaques 

The male and female mallards illustrated 
are made from 2 w h te pine The gram 
should run along the wings if poss ble They 
are carved in what may be called high relief 
g ving the impress on of depth and round 
ness When the wings are well shaped the 
feathers may be ind cated by carving tools 
or an electric bum ng needle The needle 
also helps in shap ng the b 11 nostrils and 
eyes 

Color plates to copy may be found in any 
I brary and somet mes helpful paintings ap- 
pear on magazine covers Flat o 1 colors are 
best except for the head of the male. The 
pecul ar iridescent green sheen of the head 
may be produced by applying green bronze 
powder over wet shellac 
The female is pamted a light warm brown 
on upper head neck, 
r-j wings and body fading 
n I to a i ery 1 ght buff on 

|j the breast and under 

7 j l 1 body The markings on 

U I | the head and neck are in 

\\ i (! the form of brown dots 

\ \ .-.1 I worked into the \ shaped 

\\\ / \l I markings of the ends of 

\ \ \\ J \ j, the back feathers The 

\ \ ^ ( 1 'i wing tips and the wing 

\ V r ~ v. ■■ ? coverlets are dark brown 

\ 7 \ If fading into the warm 

\L j I H brown The color band 

X I L on the trailing edge of 
\ — \ I the wing is blue violet 
I ^ | with white bars on each 

1 \ 1 1 s de of It The bill 13 a 

1 yellow brown darker on 

i — ■ tf The coloring of the 

T male Is lamlllar to every 
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By HOWARD MUNNS 



How the b rd i» shaped from the wooden Mod and method 
of draw ng ovals C reular plaques could olso be used 


nature lover Yellow brown bill Iridescent 
green head white neck hand breast deep 
wine maroon down to just under the wings 
blending into warm light gray dark gray 
near legs with underside of tail nearly white 
legs reddish brown edges of wings dark 
brown fading to light gray to the coverlets 
which are warm brown fading again to light 
gray 

Mount the ducks on plywood panels round 
or oval stained lightly and finished either with 
a varnish that dries to a satin gloss or a reg 
ular varnish rubbed to a satin finish If 
however a grainless background is preferred 
use a neutral tinted semigloss enamel The 
ducks bodies are held away from the board 
by short pieces of dowel as shown on the op 
posite page A screw eye is added for hang- 
ing 

Pheasant quail and game fish would also 
be adaptable for this sort of craftwork and 
may be made in the same way 


When carefully carved and pa Med lb© 
model presents a real si c appearance and 
w II enhance any den Other b rJs and { sh 
can be adapted to th s typo of craftwork 
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Plywood Serving Tray Is Shaped Like Banjo 



“\ESIGNED in banjo shape this unique 
\_) plywood serving tray suggests some- 
thing of the picturesque charm of the Old 
South It would make a distinctive gift and 
since the construction Is simple two or 
more of the trays could be made up at one 
time very quickly 

With a compass and some freehand 
sketching lay out the frame and bottom 


then saw them out together Drill the nec 
essary holes using caution to prevent the 
bit from splintering w hen it comes through 
This is best done by backing up the wood 
with a piece of scrap stock. The pieces may 
then be separated and the inside cut made 
Turn all the joiners at once cut them 
off and clamp and glue securely Follow 
with a thorough sanding and any type of 
finish desired One method is A _ 
to apply three coats of walnut 
varnish stain and rub down — 
the last after it has dried for 
several days. Stars may be — 
either glued on or pamted — A"nt>T*t 
Bruce macintosh _ — 


Chopping Bowl Cut Down for Serving Salads 



r to the shape turned from maple The tops of the knobs 
led off and the are sanded flat to fit the undersurface of the 
bowl A light varnish stain is applied for 
a natural golden finish — B B BRONSON 





When pressed nfo jo» 
plotter of Pom the 
ch Id s hand leaves a 
clear pr nt o» at r ght 


Print of a Child's Hand 
Preserved in Plaster 

A. PRINT of a Child s hand can easily ^® 
A preserved in the form of a plaster 
plaque Obtain a 6' wooden embroidery 
Slop and cut the inner hoop at one place so 
It will spring out when the outer hoop is 
withdrawn from it. Lay a board on * le **J 
solid surface and place a sheet of : white pa 
per over it Fit the cut hoop inside the out 

er one and lay them flat on the paper 

Mix plaster of Paris with water to a 
thick creamy consistency and pour it in 
side the ring When the mixture begins to 
harden place the child > hand tn the mold 
fingers extended and spaced evenly Press 
the fingers firmly one at a time and a Jf° 
press the hand itself into the plaster Hold 
the hand down for several minutes until the 
plaster is no longer sticky After 
the hand has been withdrawn let 

\ the plaster set for half an hour Re 
move the outer hoop spring the in 
ner hoop away from the plaque and 
X. \ trim the paper to the size of the 
\ j plaque Then let the plaster dry 
* ill thoroughly 

JH A pastel shade paint will give 
/ depth to the hand print For hang 
/ mg glue a loop of ribbon securely on 
X the back — B P SMITH 


Comical Wooden 
Cat Does Duty 
as a Doorstop 

Novelty sales appeal 
and economical production 
by amateur craftsmen w ere 
the considerations that 
prompted the design of this 
amusing black cat door 
stop It is another project 
developed at the New York 
workshop of the Metropoli 
tan Junior Achievement 

The doorstop may be 
readily put together from 
odd scraps of wood Body 
head tail and base are 
sawn from stock The 
legs are common dow 
els For the whiskers pipe 
cleaners are used and the 
eyes may be painted di 
rectly on the wood or cut 
from white adhesive tape 
and marked with ink — K.S 
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Tiny Ship's Wheel Frames Photo 


k|j 



km 


S. ANYONE who enjoys wood turning will find 
\ / \ this small picture holder an interesting 
\ project to make from scraps of walnut. A1 
\ though intended as a frame for a snapshot. It 
lean be adapted to hold a watch circular ther 
I mometer or any other small round instrument. 
J If a watch is to be aet in the steering wheel may 
y have to be a little thicker but this depends upon 
r the thickness of the watch 
J The turning is ail straight a« aj- work and It will be 

I found easy enough to drill the rim for the pegs if 
time is taken to make an angle support for the 
wheel as shown at left 
i The parts can be given a high gloss 
f In the lathe with French polish (shel TTtrrtt 
t lac and a little oil) applied on a piece ‘‘f.,... 

' of cloth If a less glossy finish Is de ' - “ 

sired rub It down afterwards with ‘ mt 

furniture wax.— M ichael Kolisko iv ‘ ’ 


Hanging Racks Copied from Pipe Boxes 


THE designs for the two boxes drawn below are adap 
tatlons of Early American pipe boxes The large box pic 
tured in its finished form at the right is useful in the hall 
for globes and scarfs while the smaller box can hold let 
ters to be taken to the post office clothes brushes or any 
thing of that Bort The boxes are made of , i" knotty w hite 
pine — H enry R. Diamonb 
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walnut, although I have duplicated the 
lamp In both maple and mahogany with 
equal success 

The turned parts consist of the base, 
which Is 6” m diameter and made from 2" 
stock the ring 6 1 *" in diameter and also 
made from 2 " stock, and the spindle, which 
is turned from a 2 by 2" by 3" block Cup 
out the underside of the base deep enough 


DECORATED 
WITH JIG-SAWED PANELS 

to allow for the wiring and mortise it for 
the toggle switch Turn and finish the ring 
completely before cutting out the inside, 
which needs only one coat 
of shellac or varnish to 
protect it from moisture 
Cut the rabbets to take 
the fretwork just deep 
enough to hold the 
wood plus the thickness 
of the parchment you In- 
tend to use as a backing 
for the silhouettes 
To assemble the turned 
parts when finished, file a 
flat place on the ring long 
enough to contact the flat 
part of the base Drill a 
% ’ hole in the center and 
assemble by using a 
nipple 2 1 *" long with a 
% nut at each end To 
add the spindle, flatten the 
center bead of the rung 
and bore al^* hole just 
deep enough to set the 

ini 
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spindle flush on the ring or as an altema 
tive cut a shoulder instead of a bead at the 
base of the spindle and carve the shoulder 
to fit over the beads on the ring DnU 
a Sg" hole through spindle and n ng Attach 
a standard pull chain socket to a 4U ” nip 
pie thread through the spindle and ring 
and lock with a nut On the inside of 
the ring screw a candelabra socket 

In w irmg the lamp break one of the leads 
at the toggle switch then continue the two 
leads to the porcelain socket and thence to 
the pull cham socket. The toggle switch 
contiols both lamps but the pull chain con 
trols only the upper lamp Use a 7 watt 
candelabra lamp for the night light and a 
40 watt lamp under the shade 
For the bent section of the shade glue 
three layers of walnut veneer — sufficient for 
two panels 3 *- 2 by 9 s *" The flat jig sawed 
panels on both the shade and the base are 
‘a thick walnut 8" in diameter for the 
shade and 5” for the base Cut the des gns in 
all with a 30 or 40 tooth blade to get a fair 
ly smooth edge Glue parchment ot stencil 
paper to the base silhouettes and to the flat 
panels of the shade but not to the veneer 


panels The base panels are held in the 
ring rabbets with %" No 0 brass screws 
In assembling the shade fasten three 
stretchers W by s *" by 3' to the Sat 
panels where indicated by the dotted lines, 
and sand the projecting corners until the 
stretchers are flush with the curve Spread 
glue on the edges and on the underside of 
the jig sawed veneer panels Take a strip 
of parchment about 4" by 20", fold the end 
under the first stretcher and tack tempo 
ranly then pull it tight around the cir- 
cumference of the shade and fasten to the 
third stretcher Center the two veneer 
panels on stretcher No 2 and nail m place 
Bend the veneer down and clamp the ends 
to stretchers Nos 1 and 3 Nall the veneer 
to the edge at $4" intervals with %" No 20 
brads Dri" holes m the walnut if it is 
brittle Nail the veneer to the stretchers 
Cut off the overhang of veneer and parch- 
ment and round the edges slightly with 
sandpaper Cover the Joint at the top with 
a piece Vs” by by 3 V *" Finish the wood 
to match the turned parts Attach a spring 
dip at the center of the top to hold the 
lamp shade — Edward j Hobert 


Pewter Accessories Dress Up Ten-Cent Tumblers 



The two small glo 
or# intended l< 

U NUSUAL and inexpensive The larger one 
table accessories can easily a |om d sh on a pe 
be made by adding decorative 
pewter tops to blue tumblers from the ‘ five- 
and ten Eighteen gauge pewter is cut 
Into disks 1/16" larger than the top of the 
glasses A Strip i 9 " wide Is then shaped to 
fit Inside and soldered to the disk Take 
care not to melt the pewter 
r v- g Smooth the Joint with emery 
ttecKta cloth and P° llsh a11 with 00 
ft e/ter stee * wool Use blue beads for 
. r — the knobs Cut pewter as 
“ly*’, shown and shape to fit around 
- — 1 ** * the bead The top fitnal is 


made by melting a bit of pewter and thrust 
tog a short length of 16 gauge copper wire 
into It The ware Is then threaded through 
the bead and the pewter Bent down and 
soldered to the underside of the lid it holds 
the knob firmly The realistic strawberry 
knob on the larger jam dish is a dress but 
ton also fastened by a copper wire threaded 
through Its eye and soldered under the lid 
The plate is made from a 5' pewter disk 
and shaped on wooden forming molds with 
a rawhide mallet. — JL S Hopkins 
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D UST and Newton s rings cause more 
grief to the miniature camera en 
thusiast w ho does his own enlarging 
than all other difficulties put to 
gether Particles of dust seem to take a 
fiendish delight in getting on the negative 
jet the more pains jou take to get the ceg- 
atne and the contacting glass surfaces spot 
lessly clean the greater the chance of trou- 
ble with colored rings caused by light inter- 
ference or Newtons rings These showr up 
in the enlargement in the form of xnjste 
rlous blotches 

Both troubles can be avoided by using a 
miniature enlarging unit like the one shown. 
This was designed to work with any stand 
ard size enlarger, but the same method of 
handling film can be applied to many types 
of strictly miniature enlargers 
The parts consist of a duplicate of the 
lens board of the enlarger a film track 

154 


which is screwed to it and a lens housing 
that holds the lens and provides a means of 
coarse adjustment for the focusing 
The film track requires two strips of wood 
(sawed in one long piece of course and then 
cut apart) with the face side sawed as 
shown to provide a groove or rabbet for the 
edge of the film. The tracks are screwed to 
two rectangular pieces Velvet Is cemented 
to these pieces at both ends and smaller 
rectangular pieces of thin brass shim stock 
are located under the uncemented center 
portion of each pad The brass pieces should 
have just enough spring to push the velvet 
against the emulsion surface with a very 
gentle pressure In use these v elv et pads re 
move everj speck of dust as the film is 
pushed through and the absence of glass 
prevents any trouble with Newtons rings 
The sides and door of the lens box are cut 
from a long board after the grooves have 
been dadoed or sawn into it. This insures 
that the slots will matuh at the comers 
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Attachment 

AND NEWTON’S RINGS 





Rubber Band Guards Edge 
of Visual Filter 

Ip you carry a visual filter of the colored 
or monotone type for any length of time 
the edge Is likely to become ch pped from 
knocking against hard objects As a pre 
ventive si p a fairly w de short rubber band 

around the filter and cement it In place with 

shellac or rubber cement — C h - 



Lens Aids in Reading 
Meter in Dim Light 

Wiif*J you use a photo electric exposure 
meter to Judge dim light the pointer rests 
in a crowded reg on of the scale where it is 
difficult to take an accurate reading The 
dial can be read much more easily by ob 
ta ning a small piano convex lens from an 
old camera view finder or other optical In 
strument and attaching it directly to the 
dial cover glass with cellulose cement or 
Canada balsam The lens should not be so 
thick that It projects beyond the outside sur 
face of the meter case — Edu ard Burnham 




Tripod Extension Lets 
Camera Stay in Case 

Outdoors it Is preferable to keep a min 
iature camera protected by the case even 
when a tripod is used This is usually pre 
vented however by the Short distance from 
the tilt top to the tripod head as a result 
of which the leather flap cannot drop low 
enough to clear the lens 
The simplest remedy is to make a tripod 
extension as shown from a piece of *1" 
round brass rod 4" or 5" long Turn down 
one end to or to suit the depth of the 
tripod socket in the case Thread this end 
* 20 to match the socket threads The oth 
er end is drilled to a depth depending upon 
the length of the tilt top thread then tapped 
20 If desired flanges may be turned as 
shown so that the diameter of the extension 
is reduced to — NATLlAV SPEREEk 


How to Remove 
Bubbles in Tank 

MORE than Ordinary agi 
tatlon is often required to 
dislodge small air bubbles 
from a roll film after the 
tank is first filled 
with developer The 
bubbles are best 
jarred free by Insert 
Ing a nickeled but 
tonhook into the 
tank and lifting the 
reel up and down 
sharply three or four 
times as necessary 
— -OUVTRBA 'IbPUER 
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Developing Tray Heater 
Made from Cake Tins 

DEVELOPING solutons are kept at the 
proper temperature by th s effic ent heater 
Two baking pans one large enough to fit 
over the other are recessed into a hole cut 
w the develop ng table or shelf The bracket 
to which the smaller pan is bolted is cut to 
shape from galvan zed sheet ron The 
larger pan upon wh ch the develop ng tray 
rests should fit flush with the top of the 
developing table when inverted over the 
smaller pan The latter is fitted w th a 
socket and a 20 watt bulb and tbe wires are 
connected to a switch It is w se to use a 
red bulb so that if the pan should be lifted 
inadvertently no photogTapb c paper will 
be damaged — E B W 


•^ 4 / 


Sunk flu b w th th« fop of the wo ktobte or itielf 
th* h«ote com its of two coke t nt nelo* ng a 
20 watt bulb Upper left the tupport ng bracket 


RETOUCHING PRINTS, PART 2 
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Jl ater Color Smafi cards coated with black white and sepia are 
available at photo supply shops and offer a convenient source of water 
colors for spotting prints Use a spotting brush and dot the color on do 
not attempt to paint the area For work on glossy or ferrotyped prints 
add a little mucilage to the water and experiment until the gloss of the 
color when dry matches that of the print 

Dry Spotting Special carbon and photo positive retouching pencils are 
quite satisfactory and may be obtained in several shades Ordinary lead 
pencils leave too much sheen on most emulsions but they may be used on 
some if the Spotting is carefully rubbed in with the finger tip 

Gloss j Prints These are difficult to work on without leaving evidence 
of the retouching Some workers claim howeier that coating the sur 
face with negative retouching medium spotting with a pencil then re 
soaking and ferrotypmg will give excellent results 

POPUIAR SC ENCE MONTHLY SHOP DATA FlU 
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5 »»eni ng n»a bf scenes 
i“«bul( no bo« * fh 
nd bottom that ilonf n 
»n on the oppoi to page 


IF YOU were able to visit the New 
I York World a Fafr you must have 
1 been impressed by the lavish use 
I throughout the entire exhibition of 
large and small dioramas or miniature 
scenes In almost every build ng these 
have been used to portray outstand ng 
events methods of manufacture his 
torlc places and all kinds of informs 
tion in vivid colorful three dimens onal 

Whether It was an old fashioned 
stagecoach stopping before an inn a 
modern Coast Guard vessel on patrol 
a blast furnace In operation a senes 
of historical views like the Forward 
March of America or something as 
huge as the City of Light and Bail 
roads In Action these scenes were 
startling in their reality They were 
illuminated by hidden lights and some 
even showed the same scene under 
vanous 1 ghticg effects such as dawn 







to dawn— all so 
beautifully done 
that you felt you 
were looking: at a 
Lilliputian world 
These dioramas 
imitate life far 
better than any 
picture because 
there is depth to 
them Their nat 
ural power to at 
tract attention has 
made them ex 
tremely popular 
for window dis 
plays and advertis 
ing and as per 
manent exhibits ra 
museums schools 
and libraries 
As you looked at 
them, you may 
have wondered 
whether you could 
build similar mod- 
els on a small scale 
as ornaments 
for advertising or 
educational pur- 
poses You can 
By using the meth- 
ods shown in the 
accompanying il 
lustrations you 
wall find it com 
paratively easy to 
uupiVeade scenes 
like those just 
mentioned or oth 
ers of your own 
choosing Bear in 
mind however that 
the sketches and 
measurements 
examples chosen to 
show the general 
principles of the 
art and are not in 
tended to be copied 
in their entirety for 
any one diorama Details vary m each case 
You will notice that there are two kinds 
of dioramas one with a square or flat 
background and the other with a curved 
background The latter is used when the 
effect of distance or a far horizon is re- 


HERBERT LOZIER 


quired The former is more appropriate for 
objects closer at hand. 

After you have decided upon the subject 
of your first diorama — and it is suggested 
that you make the first one rather simple — 
begin with a baseboard or floor It can be 



Hints on constructing small dioramas 
for home decorations / window displays, 
and advertising or educational purposes 


By 
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Four stages in construct ngad orama with a curved background Th s type 



of thin three ply wood Cut it to shape square or 
semicircular as requ red by the subject you have 
chosen If it is semicircular drill the holes for the 
wire frame In e ther case a p ece of wood mast be 
beveled off and placed beneath the base as shown 
to give the desired incl ne 

Next the background is put on the baseboard 
It is either plywood for the square type or wire 
screen and papier mAchi far the spherical type Be 
careful to leave enough space for the frame of glass 
and wood. When this work has been completed you 
may start to place the scenery and subjects ins de 
It must be remembered that all the subjects mak 
ing up the scene should appear to have depth A 
feeling of distance must be obtained The objects In 
the foreground are always larger than those in the 
background and the colors closest to the eye are 



Q/lct l/lfliv Shewn* i^ietyod Of /*l ht n(j ' J ^-' v! — i " ,, 1 ZJtntstlPl/ tDlOrzrKG. 

is used for outdoor scenes in which great distance or a far horizon must be shown 


always the brightest All subjects must be The lighting is easily arranged Ordinary 
cut so they slope toward the rear to give Christmas tree nr radio pilot light sockets 

the correct perspective may be used Avoid however pointed 

A few of the materials you can use are Christmas tree bulbs which are likely to 

Illustrated but many other odds and ends show below the frame Various colored 

will come in useful Model airplane cement lights will give different effects and indicate 

is suitable for all gluing purposes the time of the day It is even possible 

Ordinary plate glass together with card with the use of a small motor and a suitable 

board wood dowels or strips of wood rheostat to have the lighting change auto- 

form an excellent frame for the finished matlcally 

diorama It a a good idea to place a length Reflectors should be used with all lamps 
of felt between the glass and the set to The center lights should be tilted backward 

prevent dust from getting in The frame for best results and the other lights set at 

may be glued and nailed directly to the any angle you wish 

base and the top may be left open to allow Two methods of making the subjects move 
the glass front to be removed Provide a are also suggested in the drawings but these 
secure fastening at the top too should be attempted only after con 


stderable experience has been acquired in 
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HOME-LABORATORY 

S UCH simple apparatus as a reading: the right distance — called the * focal length" 
glass, a concaie shaving mirror, a — to form an image of a distant object. 
Short focus magnifier known as a linen Com ex lenses and concave mirrors, alike, 
counter and a fragment of a pocket mirror, can be made to produce either ‘ real" or 
enables a home experimenter to demon- "‘virtual images. A real image can be 
strate optical principles of telescopes micro- caught on a screen like the ground glass of 
■scopes cameras projectors and magnify- a camera. Virtual images are what you see 
ing glasses through a magnifying glass, in a shaving 

To locate the important principal focus * mirror, or through the eyepieces of most 
of an} lens or mirror, hold a w hite card at telescopes and microscopes. 




IN A refracting astronomical tele 
I scope, a long-focus lens produces 

an m\ erted real image and a short- 

focus lens is used like a magnifying 
~| i glass to inspect the unage Your 

V reading glass and short focus magni- 
fier, suitably mounted as at left, will 
make a similar experimental telescope Its magni 
fjing power equals the focal length of the reading 
glass divided by that of the ejepiece If the first 
is ten inches and the second, one inch, the 
magnifying power w ill be ten times 


W ITH the same two lenses that jou 
used in the telescope described abo\e, 
jou can construct a compound microscope 
This time how ever, the lens of shorter focal 


length serves as the ob- 
jective, or lens nearest the 
object to be \lewed By 
placing this lens abo\ e the 
object at a distance just 
beyond its principal focal 
length, a greatly magni- 
fied real image is obtained 
The ejepiece is brought a 
Ifttle nearer than its focal 
length to this image, giv 
lPg a virtual image en- 
larged still further Note 
that, as with the telescope 
the virtual image is the 
apparent hut not the real 
source of light rays reach 
ing the eye The accom- 
panying draw ing show s 
how the lenses are placed 
and paths of light rays. 
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TESTS WITH LIGHT 


OBJECT OBJECT 



W HY isn t a circular shadow 
thrown on a picture when 
you stop down or narrow the 
aperture of a camera lens 9 W'lti 
the illustrated set-up, try covering a lens 
With a piece o£ cardboard in w hich a smaller 
hole is cut The image is merely dimmed 
Now try covering only the center of the 
lens with an opaque disk The result will 
be the same Raya of tight entering every 
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part of the lens go to every part of the 
image, and either the central or outer rays 
may be brought to a focus by themselves 
although they usually overlap An example 
below shows an interesting application of 
this principle In astronomical telescopes 



R EFLECTING telescopes of great astronomical 
observatories often have a secondary mirror 
interposed between the big concave mirror and the 
sky The smaller mirror directs the image to an 
observer's eyepiece, outside the telescope Why it 
doesn t obstruct the central part 
of the image has just been ex- 
plained by the prenous experi 
ment To make a model tele- 
scope d! this kind, arrange a 
concave mirror, a small flat 
mirror, and a short focus magni- 
fying glass as illustrated For 
viewing distant objects, the eye- 
piece should be near the princi 
pal focus of the shaving mirror 
Tbe eyepiece acts as a magm 
fymg glass giving an enlarged 
v'rtual image of the image pro- 
duced by the mirror Any dis- 
tortion of the image will be due 
largely to the imperfect surface 
of the mirror Ordinary concave 
mirrors are ground to a circular, 
rather than a parabolic curve 
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DEVELOPMENTS IN 



Strap Binds Condensers 

Vakiois combinat ons of small size tubu 
lar electrolyt c condensers can be combined 
into a single installation unit for easy 
mounting with the handy metal straps 
shown In the Illustration at the right Fie* 
ibie and soft enough to be cut with scissors 
the straps are locked with a metal eyelet 


Phonograph Piclc-Up 
Uses Electric Eye 

Better reproduction of phonograph 
records is claimed for a pick up recent 
ly Introduced by a nationally known 
radio manufacturer On the pick up 
arm a tiny rounded jewel replaces the 
conventional needle to follow the record 
grooi e Attached to the jew el is a small 
mirror which vibrates W’lth the jewel 
and in turn reflects a beam of light 
against an electric eye The eye or 
photo electric cell then translates the 
vibrations of the light beam into elec 
trie impulses in the amplifying c rcult 
to reproduce the music or other sound 
of the recording 




Amateur Builds 
Triple Antenna 
for Transmitter 

The no' el three layer 
composite transmitter 
antenna stop the home 
of W4EDP a Coral Ga 
bles Fla amateur 
weighs only 187 pounds 
The top section Is a five 
element quarter Wave 
affair for 56 megacycles 
The bottom is a similar 
type for Z8 megacycles 
while in the center Is a 
three element closed 
spaced array for 14 meg 
acycles 
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Radio Chemical Kit 
Aids Repair Men 


Containing eight bottles at dif 
ferent chemicals Useful to the ra 
dio service man the compact kit 
shown in the illustration above is a 
valuable accessory on repair jobs 
Cement polish oiling compounds 
carbon remover and similar prod 
nets are among the materials 


Inexpensive Sv/itch-coii Outfit 

RFM ARK ably inexpensive an outfit with which 
amateurs c3n make their own five coil single switch 
unit3 to replace plug In tuning coils is now available 
Coil forms spacers the various switch parts and a 
bottle of special lacquer cement are included In the 
kit Additional sw itch wafers and coil forms are fur 
mshed by the manufacturers at moderate cost 



W tK lhei« pa li ♦ « *a«y to bu Id o compact jw teh eo 1 tel 


Coat-Pocket Portable Set 

Four tubes are used in the circuit of a 
tiny new battery powered loudspeaker ra 
dio just announced As shown In the 11 
lustration at the right the midget set is so 
small that St is readily carried in a side 
pocket of a man s suit coat. 

Midget Current Inverter 

SMALL enough to 
fit inside many elec 
trie phonograph 
cabinets the com 
pact inverter unit 
shown at the left 
makes it passible to 
run alternating cur 
rentphonographmo 
tors where only dl 
rect current is avail 
able The unit ts sun 
ply plugged into a 
D c house outlet 
and the phonograph 
cord is plugged into 
a socket on the case 
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Dollars Builds 


W HET’S I finished build 
mg the receiver shewn, 
I dubbed it the * Econo- 
my Three” for it had cost me 
onlj $4 06 not including the 
cost of the w ood for the cabinet, 
which I salvaged from mj work 
shop scrap pile. It w as an easy 
reeen er to build the hand 
wound coils w ere easy to make 
and the parts fitted nicely into 
the chassis with plenty of room 
to spare 

The chassis I purchased for 
ten cents at mv neighborhood 
file and ten Its simply an 
inserted aluminum caKe pan 
10' long and fit-* wide. Being 
made of thin aluminum sheet 
ing it was easier to work than 
most chassis materials. In fact, 
although 1 used a regular chassis 
punch to cut the three holes for 
the tube sockets they could 

Top ond bottom v evi of tb* »* 
ee »er »hov ng the ploeemenf of 
the port« on the ten cent eal»- 
pon cfiass t Th* regenerof on 
control tel boel from the edge 
> mounted on o imoll bractet 
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©**«** puc*- 00* ** , 

c 

Coa*** 1 ^ i 000 oW» 
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This Loudspeaker Set 



By FRANK TOBIN 

have been cut with an 
ordinary pair of scis- 
sors Because of the 
pan s sloping sides, 
how ever, the 25 000 
ohm regeneration con- 
trol had to he mounted 
on a small aluminum 
bracket some distance 
behind the front edge 
as shown at the ex- 
treme left The same 
smews that hold the 
variable tuning con 
denser can be used to 
support the bracket 
The A C D C cir- 
cuit is simplicity itself 
It uses three tubes — a 
43, a 6C6 and a 25Z5 
rectifier — and provides 
sufficient pep to operate 
a loudspeaker Be- 
cause magnetic speakers are generally 
sensitive to weak signals I ch os e one of 
that type It cost me 93c 
The homemade coils are quite eas> to 
wind Before going Into the actual con- 
struction details however, there is one im- 
portant point that must be remembered 
In making the coils, adhere strictly to the 


specifications such as the size of the wire, 
the length of the antenna attached to the 
antenna coil, the distance between coils, etc 
First cut out two round cardboard disks, 
one in diameter and another 3 1 *" 

Then divide each form into seven equal 
sections and cut a slot down each line about 
1/16' wide to within 5 S " of the center On 
the smaller form wind 
55 turns of No 30 
double - cotton - covered 
magnet wire Pass the 
wire first over one sec- 
tion and then under 
tha uftvX — 
as you go round When 
finished this will be 
the antenna coil The 
larger coil is the tickler 
coil and consists of 60 
turns of the same wire 
In checking the num- 
ber of turns, add the 
turns on two adjacent 
sections In other 
w ords, a coil of 55 
turns will have twenty- 
seven windings on one 
‘ rib ’ and twenty eight 
on the next 
The coils are mounted 
on the chassis by means 



Sp*e ficefions for the circuit and the hond wound pancole type coiU 
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The W re goes over a rut under the form r bl 

of a brass mach ne screw 2*2 long and two 
brass tubing spacers in d ameter The 
tickler co 1 should be placed Dearest the 
chassis and 1 from it The antenna coil 
should be placed *i above the tickler coil 
Refer to the drawing below for details 
The cabinet whose dimensions also ap 
pear in the drawing below can be made of 
any wood that you may have in your scrap 
p le It has an open back and the chass s 
can be conveniently held in place with two 
screws driven into the baseboard. 

A 25 antenna should be used and it can 
be left on the floor or hung out of a window 
On my version of the set I used rubber 
insulated stranded wire and it worked 
particularly well If a longer antenna Is 
desired a 00005 mfd fixed mica condenser 
must be inserted in the antenna lead 

By adding to or reducing the number of 
turns on the antenna coil the sets range 
can be var ed to receive stations just below 
or just above the broadcast band 



More Power 

I AST month as the first in a senes of 
I six articles on easily built circuits 
I for radio expenmenters a two tube 
all electric receiver was described This 
month a stage of resistance coupled 
audio amplification will be added to give 
the set more power 
For the additional stage we will use 
the tnode section of the 25B8GT tube 
used in the original des gn and six new 
items from the original list of parts. 
The new parts consist of a 002 mfd. 
mica condenser a 200 000-ohm watt 
resistor a 1 megohm ’ 3 watt resistor a 
Fahnestock cl p for the ground connec 
tion and two fuse mounts to hold the 
resistors The 002 mfd. mica condenser 
is used for coupling the detector stage to 
the audio stage and is mounted on the 
baseboard m a vertical position In the 
photographs it can be seen next to the 
antenna clip The two ' 2 watt resistors 
are also mounted on the baseboard next 
to the other resistors 
In order to av oid feed back and un 
desirable oscillation the grid lead to the 

LIST OF PART5 

llntludtd n lost me nth i I it) 
Condenser mica 002 mfd. 

Resistor Carbon 200 000 ohm V- watt 
Resistor carbon t meg H watt. 
Fahnestock clip 
Two fuse mounts 
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for Your Two-Tube Radio 


A Stage of Audio 
Amplification Is 
Added to the Set 
Described in last 
Month's Article 



Ths gi d cap Uad to Iha 2588GT 
tube should be sh elded as at 
the ght to ovo d teed back 
It con be g ounded to the panel 

cap of the 25B8GT tube should he 
of the shielded type 
The 006 mfd tubular condenser 
connected in the first des gn be 
t veen the plate of the rectifier tube 
and the ground Is now used for 
adding an outside ground connec 
tion to the set The 006 mfd con 
denser isolates the outside ground 
from the ground \% ir ng in the set 
An indoor antenna 20 to 25 long 
is all that is needed with the audio 
stage If a longer antenna is de 
s red a trimmer condenser must he 
Inserted in the antenna lead How 
to build one from scrap parts will 
be described in the next of this 
senes of articles 
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The DELCO ELECTRO-LEVEL 
Prevents Over-Filling 


Remove the vent plug . . . and auto- 
matically the new Delco battery is pro- 
tected against over-filling. Why is this 
protection important? When a battery 
is being charged, pressure is built up 
inside the cells by the gases which are 
released. These gases should pass freely 
through the vent holes; but when the 
electrolyte level is too high, acid is 
sprayed out. The acid corrodes the 
battery carrier and connections. 

The secret of the automatic protection 
provided by the Delco Electro-Level is 
a sliding valve which drops down to 
form a water-sealed air lock when the 
proper electrolyte level is reached. 
When the plug is screwed in place, the 
valve is lifted to form an efficient 



baffle arrangement that breaks up 
acid spray and allows only gas to escape. 

Delco batteries are original equipment 
on 43 per cent of all new cars sold. For 
sure starting ability and dependability, 
replace with a Delco battery. 


HERE’S HOW THE NEW ELECTRO-LEVEL WORKS 



Vent pluj removed lor tolling — Valve forms air lock wlien 
electrolyte reaches proper level Notice particularly the 
water real formed when the edge of the valve drops 


: when Vent plug screwed In— valve Is raised to permit escape 
rty the of trapped air and gases from the cell through the pas. 
drops rage and th® vent hole fn the plug Notice here the 


Into the layer of water tetained in the ridge around the efficient baffle arrangement through which the gases 

valve seat This layer of water is replenished by con- must pass This condenses moisture and breaks up the 

densatlon. eliminating any possibility of a leak l n the acid spray which might otherwise escape to damage 

air lock when the lead valve Is in position for filliog the battery carrier and connections to the battery. 


JVorld ^ Largest Manufacturer of Automotive Electrical Equ/pTnciiH 





il® WHY "PRESTONE" 
j;U« IS 1” IN AMERICA 


II 






&zmsum_ 


‘ Prestone" anti freeze has seen 
more motorists safely through more 
winters than any other brand 
The U S Army, Navy and 25 other 
Federal Bureaus use Prestone 
anti freeze for the protection of vital 
equipment 

Behind "Prestone" brand anti 
freeze is one of the most famous 
guarantees in motordom It says 
plenty in writing 

"Prestone" anti-freeze isethylene 
glycol plus special processing and 
exclusive ingredients that make it 
America s finest anti freeze 


One shot of Prestone anti freeze lasts all 
winter There s no replacing no boil away 
no fumes no foaming no fire hazard 
It is harmless to your cooling system pre 
vents rust and corrosion See 
your dealer today A 




"PRESTONE” flnti-FREEzi 
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1" wide folded to an angle with >■£" legs 
and 1/16“ diameter iron or brass rod Com 
mon furnace damper chain is used to hang 
the *** plate glass shelves ^ 

The top brackets are shaped to resemble 
a sp der s web All four brackets are per 
manently screwed to the window frame As 
many intermediate shelves as desired may 
be hung d rectly on the cha ns Each shelf 
should have two 22 gauge steel wires run 
n ng lengthwise to act as a tie wire so that 
the shelves will not accidentally drop from 
under the end angles while being cleaned. 
Spans longer than 36 reiju re heavier plate 
glass or erse should be lightly loaded 
The metal may be gilded or painted flat 
black The gilt is pleas ng with dark window 
frames the black with ivory or cream 
frames — Carl F H Schrader. 





You may worry about the plumbing 



but here is one worry you can avoid 


With proper care y ou might have as aided the 
worry of that leaky pipe That s true about 
chassis lubrication too 

A haphazard job with ordinary grease 
means early repair bills That s why it is im 
portant to remember one w ord 'MARFAK, ’ 
w hich means our 40 point Chassis Lubrication 
Service We are trained in a special Texaco 
lubrication school We work from a special 
Texaco Lubrication Guide so w e don t 
miss a point on your car We use Marfah 
lubricants They last twice as long as ordi 
nary grease 

Look for the bright red sign. Let us 
Matfak your car, at Texaco and other 

TEXACO S 40 POTT CHASSIS ICBMCATION 

OCTOBER, 13 40 TUast 


good dealers stations and leave y our chassis 
lubrication worries with an expert 

T£X*C0 HUtlS IKVITt YOU TO tune in ihe TEXACO 
STAR THEATRE Starring Kenny BaWer and Frances 
Langford— E\ cry Wednesday Night— Columbia Network 
-9 00EDT 8 00 EST 8 00 CDT 7 00 CST, 
6 00 M S T 5 00 P S T 



SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 
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" rour Wor ^hop w ,u 

Bl -UE-PRiisi 



the most important tool in your 



TRY THESE TIPS 

to get more out of it 

X.ftt i ortifl'i’rorne workshop you nmrJ 
at least two 150 «itt GE MAZDA 
limps in RLM reflectors Be sure to 
mount un ts 01 tr front edge of bench, 
not halfway from front to back, 
you U see penal mirks better 

2 Tar better r shk pur* 150-wart SJ 
seredBowlG E Mazda limp m each 

reflector The minor sihercd reflector 
built into this bulb gives y ou gencr 
ous diffused light for easier see ng 

3 In a latter shop you need more of 
these uaits To hue eien lighting 
along the work bench the d stance 
between units should not be more 
than one and one half times the dis 
tance ftom un t to benth 

4 tor flexibility some workers like this 
trolley lighting jyirem Lighting 

units glide on a li\e but protected 
channel commeroally available 
to br ng you light where you want it. 

5. Heed "daylight 7 for painting or 
other color discrimination’ Look 
into fluorescent lighting with the 
new G E Mazda F Daylight 
lamps It s cool pleasing and a bun 
dint in daylight quality 

6. Horizontal boring and many another 
job in workshop or home becomes 
easier with a handy utility Jighr Jikr 
this iG E MAZDARefiector 
lamp in clamp on socket that helps 
you put light wherever you need it. 

7. Aioid trouble sue steps and time 
Use G E Mazda lamps (10c) ro 
indicate hie circuits warning 
thit your glue pot is on telling 
you upstairs that basement and 
bench light are on 

8 Be sure that the lamp bulbs you 
use for your home woikshop and 
“II over your house arc G E Mazda 
lamps the kind that are made to 
Hay ingt/rr longer 


GE MAZDA LAMPS 

general(H)ei,ectric 


Please m 


Home Workshop 
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KNOW YOUR TOOLS 

To keep pare with modem iniiwtry's re* 
quirements, a knowledge of filing funda 
mentals t«n*t enongli SpeCialt-atton is the 
watchword fast production and high 
efficiency demand special-pnlpose files for 
various metals and alloys 

Can you choose or recommend the right 
file for a given joh» Employees will thank 
yon if yon can And youli he more sain 
able to yourself 1 

Nicholson makes more than 3000 kinds, 
sues and cuts of files SThat filing problem 
may »e help yon tolit’ Wit Technical 
Bulletins that will help you. Mill supply 
and hardware dealer* carry many special 
and general purpose files w Nicholson or 
Black Diamond quality brand 
NICHOLSON FILE CO, PROVIDENCE. R.L. & 1 A. 

(Also Cu ntd an Plant Port Hop* Out l 











Copper Keeps Tree Roofs 
from Entering Drains 

T O STOP tree roots from entering vitreous 
(clay) sewer tile mix 1 lb genuine copper 
bronzing powder to 100 lb of the dry mortar 
mix used In laying the pipes As soon as the 
mortar cracks through settling or other in 
jury the embedded copper becomes exposed 
and quickly acquires a coating of basic cop 
per acetate Although this is insoluble it is 
deadly poison to tree roots coming in contact 
with it and prevents further growth. 

Copper powder sprinkled over the so 
called hot dog type of asphaltum packing 
has the same effect in stopping the entrance 
of tree roots into the joint 
Where trouble with tree roots is anticl 
pated with sewers already laid without this 
type of protection three parts flour and 
one part of copper may be mixed thoroughly 
with water to a thin creamy consistency 
then diluted to four or five times its volume 
with water and poured down the sewer A 
small amount will adhere to the greasy sides 
of the tile and poison any tree roots growing 
into the pipe The roots when poisoned will 
rot away — w Eduards Broun 

Powdered Rosin Helps Hold 
Turned Work in Chuck 

Rosin crushed to a fine powder forms a 
good binder when necessary between turned 
work such as wooden bowls trays or boxes 
which have to be finished by the so called 
chucking method and the hollowed wood 
en chuck In this process the chuck or face 
plate form is a piece of scrap wood turned 
down on the lathe until it makes a tight fit 
with the already turned part of the work 
The rosin is dusted on the form and on the 
turned part of the work and the two are 
fitted together tightly The unfinished part 
of the work Is then ready to be turned with 
out danger of slipping — J R, H. 

Old Phonograph Record Serves 
as a Sanding Disk 

I HAVE found an old phonograph record 
makes an excellent disk sander when used 
on a circular saw mandrel The record should 
be fairly thick cheap thin records are use 
less for the purpose First cut the record the 
same diameter as the circular saw and en 
large the small center hole to fit the saw 
mandrel Cement a sheet of sandpaper to 
each side and trim to shape A sheet of No 
O paper on one side and No 1 on the other 
side is a good combination Ordinary rubber 
cement gives satisfactory results for fasten 
lng the paper — E merson w Eall. 
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MOBIL HANDY OIL 

, Protect models with this non- 
gumming oil Excellent for 
electrical appliances, sewing 
and washing machines, bicy- 
cles, toys, automobile gener 
ators Prevents rust Wall 
bracket free with every can 



MOBIL UPPERLUBE 

Reaches upper cylinders as a 

vapor Special impregnating in 

gredient is adsorbed into metal 
surfaces where it is ready lor mstant lubrica 
tion, helps reduce wear, keeps valves free 
Buy where you buy Mobilsit or Mobitgai 
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Improved Way to Fasten 
Floor of Stock Truck 

Whev the floor of a 
stock truck becomes 
worn the boltheads are 
left projecting- as 
shown at A, which 
makes it difficult -to 
clean the floor since 
the shovel continually 
catches on the projec 
tions A g od way to avoid this difficulty is 
to lay the planks as at Hwith the bolts coun 
tersunk considerably below the surface and 
then fill the holes with molten lead This 
provides a floor that remains comparatively 
smooth because the lead being quite soft 
wears down with the wood — W J W 

Paint Thickened with Whiting 
for Coating Cracked Boards 

The siding or weatherboards of an old 
house were cracking and many knotty 
places had split radially Uke the cuts in a 
pie After trying several different ways to 
make a presentable job of repainting the 
building at the lowest possible cost I finally 
solved the problem by adding whiting to a 
good grade of house paint The paint was 
mixed thick enough so that it would not run 
out of the cracks but not too thick to adhere 
well to the rough surface — MAURICE GORE 

Furniture Casters Need Oiling 
to Prevent Corrosion 

If they are neglected for years casters on 
beds and other heavy pieces of furniture 
may become so corroded and stiff that they 
will neither swivel nor roll and the floor 
then becomes badly marked up To avoid 
this take out the casters occasionally and 
put a little heavy oil or petrolatum on the 
spindle or bearings and on the pinion of the 
roller — H W Matthaes. 

Checking Cracks in Plate Glass 

When a plate glass window becomes 
cracked but not so badly that it has to be 
replaced it is desirable to take some steps to 
prevent the crack from extending One way 
to do this is to score an arc about a*' in di 
ameter with a glass cutter at a point >* * or 
®i* beyond the end of the crack The mark 
is made in such a way as partly to inclose 
the end of the crack but it must not touch 
it When the crack later extends to tbe arc 
it runs into it and is stopped 
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AT LESS COST WITH 
E A l FHOJECTIO*?? PAPER 



Camera Shoulder Strap 
Kept from Slipping 

The shoulder strap of an ever ready cam 
era case has a tendency to slip Off To give it 
a positive grip on your shoulder cut a strip 
about 2" by 8" from a rubber stair pad or 
discarded Inner tube Make a pair of slits at 
each end and thread the strap through them 
as illustrated — R ay KerschnER 


SHEETS EACH OF 

SURFACES 8x10, DBL.WGT 

MAKE THIS PRACTICAL DARKROOM TEST 

pc pos l vc your enlarging paper 11 best for your needs. 
We re confident compar ion will prove Hilobrome s photo- 
graph e excellence and cost-curt ng process ng advantages 
That » why it f good sense to try Halobromc even if your 
present paper seems satisfactory 


KiMtllHaitll c Haloid Sr.. SlihilUr, » 



| DO. YOUIt OWN DMLOHHe \ 



A rubber shoulder p eee s added to fne strop 

Brass Wire Stiffens Tube 
for Print Washer 

When prints are washed in an ordinary 
tray with the aid of a rubber hose It is an 
improvement to insert a piece of brass or 
other nonrusting wire in the tubing so that 
It can be bent as shown below to fit around 
the bottom of tbe tray Very small holes are 
cut at intervals m that part of the tubing 
which will rest in the tray and the open end 
is doubled back on itself and bound with a 
piece of strong cord or brass wire If the 
holes are small enough the water will spray 
forcefully out of them and keep the pTinta 
agitated — frank Caporaex. 
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Lens Partly Covered to Get 
Soft-Focus Pictures 

® \V » t N high- 
speed camera lenses 
are stopped down 
considerably, the 
image becomes 
sharper because 
the center of the 
lens is generally 
freer from optical 
faults than are the 
edges By using 

The spot i* mounted on this principle In I 
ironsporenf tusue held reverse — blocking 
btfwetn cardboard rings off the center Of 
the lens and using 
only the edges — beautiful soft focus effects 
may be obtained 

A device for achieving this can be made in 
a few minutes Just cement a thin disk of 
black paper to the center of a clear, thin 
piece of transparent cellulose wrapping raa 
tenal Clamp the edges between two strips 
of cardboard rolled into a sort of embroidery 
frame just large enough to fit the lens 
mount The black disk should be held as 
close to the lens as possible, and must, of 
course, be smaller than the diaphragm open- 
ing used By using disks of different sizes, 
various degrees of softness may be obtained. 
The increase in exposure necessary may be 
calculated by subtracting the area of the 
disk from the area of the camera aperture 

Oars for Model Lifeboats 

As added touch of realism may be given 
to lifeboats and dories on ship models by 
lashing sets of oars across the thwarts For 
very small models the oars may be shaped 
from toothpicks Lash them in place with 
cotton thread that ha3 been dipped in 
strong tea to color it — P. H. S 



YOU COULD WITH JifatO- MOVIES !\ 


W chimney corner, you d gee a real thrill 
from moue scenes of your youngsters at play last 
summer How fast they grow up' You can hardly 
believe your own eyes And in a few years those 
scenes would be priceless 
Can you think of any better hobby than this* 
You need not be expert to get good movies with 
a FiLmo 8. Loading can be done jn twenty seconds 
Film drops into place without threading over 
sprockets Press the button— ubatyou see, you get, tn 
black and white or full, natural color, even in slow 
motion. Newsreel-length 
scenes at snapshot cost' 
Precision-built by the 
tttT makers of Hollywood S pro- 

VltSni fessiona! movie equipment, 

PJ— with four speeds, device for 
■ animating cartoons, and 

iT^M?Ttfy provision for adding acces- 

_ ji K* \ sories as your skill grows, 

*•’ S FilmoSisabasiccamerathat 

" ' 1 will meet present and Juture 

needs Sec U sc yo;:c cs cnees 
sal' 7 Q dealer s. He knows Filmos 

'...jo Bell &. Howell Company, 

Chicago, New York, Holly- 
w»«c!H.yf.*£i5*£Ts wood, London Est 1907 

* ★ FREE MOVIE BOOKLET * 

bell fc HOWELL COMPANY JsfoVwi f 

l*J>L»,chmont Arc ChJr.Jo, ill 1 v p I 

Stnaurc 16 m fit booklet tdll nil «II »bout KJjfvrtf 
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Here a » little booklet etpecially prepared for be 
ginoers or occasional photographers that illustrate* 
and describes the easy way to get perfectly exposed 
pictures every time you use your still or movie 
camera It * written in plain understandable Ian 
guage without confusing technicalities end it s 
full of interesting helpful illustrations Be sure to 
send for your free copy learn how easy it is to 
get every black and white or color picture you take 
sharply exposed with brilliant detail how s mp/e 
it is to avoid film Josses and picture disappoint 
ments due to incorrect exposure Write today to 
Weston Electrical Instrument Corporation 622 
Frehngliuysen Avenue Newark New Jersey 


WESTON 

EXPOSURE METERS 


Small Graduate Measures 
Liquid Chemicals 

A small graduate for measuring: very 
small amounts of photo solution concen 
trates strong acids and the like can be 
made from an empty 'A 02 glass M Q 
developer tube A strip of waterproof ad 
hesive tape Is fastened to the side and 
marked off In five 1/10 oz divisions 


Very old negatives sometimes have large 
patches of yellow stain that cannot be re 
moved by any sort of bleaching process 
The best way out is to make a positive fa 
the enlarger by using a G (yellow) filter 
on panchromatic film or plate From this 
positive which will be free from stain make 
a new negative — E B DEVNISO'* 

Spring Clothespin Keeps Prints 
from Clogging Drain 

When a drain of the type illustrated is 
used over the outlet of a darkroom sink for 
washing prints an ordinary spring wooden 
clothespin applied as show n to tbe overflow 
tube will keep prints from floating over 
and clogging the drain —Sidney R Bayne 
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Bombers or Battleships? 

(Continued from, page 56) 

our Navy as engaging any enemy fleet far 
out on the high seas where land based 
planes play bo part in the combat It would 
be the carrier planes of the two fleets that 
would fight it out In the air wbJe the sur 
face craft joined battle below So far as 
carrier based dive bombers or torpedo planes 
could shake off attackers and damage op 
posing warships so much would that con 
tribute — even if not decisively — to the ultl 
mate outcome of the engagement But it 
would be joint action by sea and air that 
counted whether it was an atr bomb or a 
shell that finished off a hostile vessel 

So from our own viewpoint air power 
and sea power become merged into one 
Taken separately neither one completely as 
sures our security Reenforcing each other 
they constitute a mighty defense team to 
safeguard America. 

Robot Bombardier Drops 
"Eggs" in Patterns 

Bombs are dropped automatically at regu 
Iar intervals to fall on evenly spaced points 
on the ground by a robot bombardier m 
vented by Ralph L. Bell of Raspeburg Md 
The machine automatically takes into ac 
count the ground speed of the plane 

Electrical Impulses release the bombs 
from their racks after the pilot has pressed 
a button or when a bomb sight is aligned 
with the target Control is accomplished 
by a motor connected to dials which have 
previously been set to correspond to the 
speed of the plane and the intervals at 
which the bombs are to be dropped 
Once the device has been started It con 
tinues to drop the bombs at regular Inter 
vals until the racks are empty enabling 
the deadly eggs to he laid as closely or 
as far apart as is required by the nature 
of the target 

Gauges Speed of Plane 

Greater accuracy in antiaircraft fire 
is said to be obtained by the use of a 
new instrument which gauges the speed of 
an approaching plane When the height of 
the craft above the ground has been de 
termined by other means the observer 
sights through the device and counts the 
seconds while the plane s image passes 
between points on a horizontal line The 
plane s speed can then be determined by 
consulting a scale 
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U S Defense Forces have again 
selected Prestone anti freeze 
to safeguard vital equipment— 
because t s the safest, surest anti 
freeze ever made 

SEE PAGES 212-223 
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More Guns (or Our Army 

( Continued from page St) 

at the rate of fifty five or sixty miles an 
hour as Jong as It has a clear road A long 
days march for horse-drawn 1 ght artillery 
Is thirty miles track drawn light guns 
easily can do 175 miles a day Horse-drawn 
artillery can keep up with foot slogging 
doughboys and marching horse cavalry 
truck-drawn guns can keep up with tanks 
and motorized infantry 

Field artillery isnt of much use without 
the auxiliaries which make It possible for 
it to fire accurately The men at the guns 
seldom see what they are shooting at their 
fire Is directed by officers in observation 
posts connected with the batteries by teie 
phone or radio and often Is corrected by 
observers in airplanes or balloons 

One of the most valuable artillery auxii 
iaries Is the observation battalion Its the 
most highbrow outfit in the Army Its buck 
privates chat about asymptotes and its non 
corns live on intimate terms with the t>i 
nomial theorem Its Job is to locate the 
enemy 8 heavy guns by taking cross bear 
ings on their flashes and by measuring 
with scientific accuracy the travel from one 
microphone to another of the sound wave 
initiated when a gun is fired. The best re 
suits In sound ranging are obtained when 
fog or heavy rain blind visual observation 

We have one sound and flash observation 
battal on In our Army The Germans have 
one with each of their divisions 

We also are short of airplanes especially 
designed for the spotting of artillery fire 
and of the successful C 6 motorized obser 
vation balloon which equipped with a de 
tachable undercarriage with an airplane 
engine and propeller can move from one 
place to another at a speed of fifty miles an 

But most vital is the Arrays need for 
more guns with which to do Its national 
defense Job Official figures are not obtain 
able but it is doubtful that we have more 
than one eighth the number we should have 
Deciding on Just how many guns and Just 
what sort of guns the Army needs is the 
Army a Job Making sure that the Army 
gets those guns is the Job of every American 
citizen 

New Garand Rifle Sight 

John C Gapand inventor of the Garand 
semiautomatic rifle recently adopted for 
the U S Army has patented a new and im 
proved front sight for the weapon The 
patent Is assigned to the United States 
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Seventeen-Year Locusts 



(Continued from page S 5) 

Insects with similar habits and even with 
*W s on their wings are known to appear 
in the Ural Mountains of Eastern Europe 
Another mistaken belief which has been 
given wide currency is the idea that adult 
cicadas never take nourishment It has 
been demonstrated that in at least some 
cases they insert sharp little beaks into 
plant tissues and drink sap However, the 
damage caused by these insects Is negligible 1 

Recently, scientists have begun a new 
line of cicada investigation the study Of 
their little known activity below ground. 
At the University of Kansas Dr Ray 
raond H. Beamer is now raising cicadas in 
tubs of dirt in which goldenrod roots sup- 
ply the needed sap Out of such researches 
may come the discovery that even the so- 
called annual cicada the familiar noisy 
green dog-day harvest fly may take more 
than one year to develop and that all ci 
cadas are really periodic, each having its 
own cycle of years needed for its develop 
ment. 

In any case the seventeen year variety 
holds the record for the length of time re- 
quired to reach maturity The successive 
appearances of these insects form a sort of 
slow motion insect clack recording time m 
seventeen year intervals Only twenty six 
times has this clock completed ft revolution 
since Christopher Columbus discovered 
America Only eighteen generations of the 
cicadas have appeared since the Pilgrims 
landed at Plymouth only ten smee the 
American Revolution and only four since 
the Civil War Although each brood of the 
seventeen year cicada in northern states — 
and the thirteen year cicada in southern 
states — requires its full period to develop 
there are different broods so that every 
year, somewhere in America periodic Ci- 
cadas are appearing The present wide- 
spread brood Number XIV, is celebrated as 
the one first seen by white settlers 

As this is written, pale antiike creatures 
are already hatching from the eggs laid in 
twigs by the female cicadas They are 
dropping to the ground and disappearing 
from sight, beginning again the cycle which 
last commenced in 1923 Vast and sweeping 
changes — elections wars scientific advances 
— will occur during the years they will 
burrow through the darkness of the soil 
Then a3 though at a given signal in the 
year 1957 they will tunnel upward to the 
surface That emergence seventeen sum 
mers hence will complete once more the 
strange cycle of their astonishing existence 
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BETTER TOOLS 00 BETTER WORK 
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« MODELS 
wj SIZES 

Built for power speed precision compactness and 
balance Thev are the last word in Hand Grinder 
quabtv Nowhere are there finer grinders than these, 
jet thev ore priced amazingly low The perfect tool 
for routing — sanding — cleaning — grinding — polishing — 
drilling — cutting — carving on wood metal, plastic, 
bone etc 

Whether sou need good 1 ... , , , 

tools for Industrial use * D *' , 

or for your ow n pleasure Gr nd ” f 1 ' 

It will pay you to Investi I “I*. ", , 

gate Duro tools before / p * * £0 '°’ 09 

you buy I 

DURO METAL PRODUCTS CO. 

DEPT. HHtO 2649 NJUIDARE AVE. 

CHICAGO, ILLINOIS 















4 N OLD TIMER in the art of babbitting 
/i beatings tells me there s nothing better 
than a mixture of heavy cylinder oil and flour 
asbestos to seat the ends 

If a coarse thread is used on a part of small 
diameter it is likely to tr eaten the core so it 
trill not stand the strain of the eut For this 
reason a multiple threading operation rather 
than a eoarse thread is advisable when a more 
rapid advance is desired than that provided 
trith a standard thread 

There are many trays to reduce manufacturing 
costs For example a milling machine hand had 
seven minutes to waste for every piece being 
automatically machined so a small drill press 
was installed nearby to keep him busy It 
proved profitable to both employee end etn- 
player 

rl new £i«<f of paste makes Prussian blue 
seem an ant quoted product for testing scraped 
ground or lapped surfaces With master gauges 

A manufacturer of a certain machine gun is 
reported to have sold that 101 lb of rate ma 
terials are required to produce IS lb of finished 
farts From a 1910 manufacturing point of 
view something appears to be decidedly wrong 

A tool post grinder often proves useful in 
connection uith a shaper but 1 recently dis 
covered that an electric drill docsn I take a 
back seat tn th/s respect either If you use your 
ingenuity you can devise several means to brace 
it on the tool post si de 

The Kay oil is splattering around screw 
machines and turret lathes in some plants, one 
would think that cutting oil costs no more than 
water That accounts for certain operators who 
would look better nith rubber bools and an 
umbrella Others doing the same a ark are able 
to wear a white apron 

The more inserts of near resisting alloys you 
can use in connection with tools machinery 
steel parts and castings the cheaper you can 
produce because you ttill be able to use lighter 
and cheaper metals 
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WALKER-TURNER 
10" TILTING ARBOR SAW 

Only ft, a Walker-Turner 10 Tilting Arbor San' do you 
get aft of Hie valuable features listed here. Get ino*t for 
your money by selecting Walfcer-TurnerMachiiieTool* 

J.— Geared shock proof motor for greater efficiency 
2 — Heavy cast iron and steel tilting assembly preci- 
sion machined for accuracy 

•Jam proof gun carnage elevating mechanism 
for raising and lowering saw blade 

4 — Special steel saw spindle mounted on precision 
ball hearings. 

5 — Heavy cast iron table strongly reinforced for rig- 
idity and accurately ground to a plane surface. 
Sue 25 by 32 with extension tables. 

6 — Safety guard with i 


7 — Steel ripping fence welded 

into box section insures shipping 

ngidity with lightness. aro iv*. 


WALKER-TURNER MACHINE TOOLS 

DRILL PRESSES . LATHES • GRINDERS • RADIAL MACHINES 
SHAPERS . BAND SAWS • JOINTERS • BENCH SAWS 
JIG SAWS • FLEXIBLE SHAFTS . SURFACERS 

m m • m « m w 

^ t nPliiTw rf Walker Turner Co. Inc. ^ 

■ i f ' * 2100 Berekman Street 

'**' Plainfield N J 

0 Send me your new Walker Turner Catalog 
describing all of the Walker Turner Machines. I 
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Waterproof Glue Mixed 
in Developer Cans 

A. Conor can of the type in which photo- 
jraphic developers arc sold ts a handy small 
tratataer lor powdered waterproof (case* 
in) pine The in* 
her can may be 


pot for the glue 
ami the large can 
la of sufficient size 
to hold a surplus 
amount of the dry 
glue for use at 
some future time 


gig* powder and waisr or* muad in Ike in 

Mr can Surplgj dry g) y » „ t fc e 1 0f g, eon 

Detecting Thin Internal Cuts 

Its a trick from the old school but you 
«n detect audibly the removal of even 
00005 ' stock while threading Internally At- 
ach fine music wire to the external surface 
w the work, connect the other end to a 
small cylindrical cardboard box, and use it 
“an ear phone —H J C 

Toolmaker's Clamp Acts 
as Small Lathe Dog 

A\ ordinary toolmakers clamp can be 

aoe to serve as a lathe dog by fastening a 
, faceplate of the lathe to drive it, 

w “lustrated — C W W 





Skip freeze up worries Par 
Presrooe anti freeze in j oar- 
car now— one shot protect* 
jou all winter You*re safe— 
and \ou know it! 


SEE PAGES 212-223 





Special Clamps Support 
Work for Machining 

Toouf akers and machinists wHb do much 
miller, shaper, and planer work will find 
parallel clamps of the type Illustrated are a 
great aid In supporting flat, square, or 
round work. The jaws have a combination 
V-groove and step, and the heels are tapped 
for jack screws for leveling The screws 
themselves can be short, because blocking 
can be used under them whenever the Job 
requires it —CHARLES H. WlLLEY. 

Hack-Saw Blade Narrowed 
for Culling Curves 


~ GIVES YOU Accuracy 
Strength and Power at Low Cost 

Now too an Kindle snj of (hose precision metal 
hrhe job* tbit c ted to regatta erpetuire equipment— 

(he new Atlis 6 Lathe 11 the Erst precision built (call 
lithe •( x popular price. Timien tearing equipped, IS 






Using (in imps 
la eul off half 
of the baal por- 
tion of(h« blade 


With an ordinary hack-saw blade It is 
practically Impossible to cut curves Tbis 
can be done, however, by cutting off about 
half of the back portion of a flexible-back 
blade with tin snips as shown. It is wise to 
test the blade at the back edge before at- 
tempting to cut, as some varieties may be 
too brittle. If the hlade can be bent with 
pliers, it may be cut. A blade so altered can 
be used to cut fairly small curves, as shown 
above — B enedict Bronson. 

tte is meshs/i Tofviak Science itrAnr anting to edasrtuert. 


TRAFFORD PLASTICS 

For catalog, timplti, 48 page Traflorfl Portfolio, tend 
21c (returned on Jit Si 00 order) Eepenmental Kil 
SI 00 pitpd Traffotd, Dept 779, 380 Worthington St, 
Springfield M»i. 
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ONLY $9.25 FOR THIS 100 % 
OIL-LESS PAINT SPRAYER? 
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HIS SmtU-Y PIPE WAS OVER-RIPE 

I7<m{ ~ but he's out of the dog house now! 






"OUT YOU GO. ptrtttl l wmt marry a 
human smoketireen ' H here <1 y ti %et in »l 
toP acco any way— in a fire aalc 7 Snap o it < f 
it* Switch w a mil 1 and fra%ra 1 1 lend ’ 
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m HE RODE A METEOR FOR 24 HOURS 


Ab Jenkins, Speed 
King and Mayor of 
Salt Lake City,wired, 
"Am floppy to have broken all 
World « endurance records with 84 
new marks. One of the things / never 
have to worry about is my Cbam 
pion Spark Plugs. They've n»ver let 
me down Throughout entire 24 
hours f never bod a sputter H 




usm CHAMPION SPARK PLUGS! 

RlOrsG HIS CHAMPION EQUIPPED Mormon Meteor III p vt * 
the Bonneville Salt Flats (Utah) Ab Jenkins smashed all 
existing records for distances from 50 kilometers to 3 000 
mites and set a 24 hour record of 161 18 miles per hour. 


engine as strikingly demonstrated in this phenomenal eve 
Logically they should be your choice because your car ii« 
serves the championship performance exclusive to Champions 
Install dependable Champions now and feel the fresh surge 
of power, speed and acceleration they bring to every engine 
I ou 11 profit too by increased efficiency and economy 

USE THE SPAPK PLUG CHAMPIONS USt 
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Here's tlie 4 ©n^’ for 41 



r - s t pleasure to remind ) ou 
that this stunning 19 VI Plym- 
outh— so beautiful, so long, wide, 
low-swung — is a low priced car ’ 
You’ll be delighted with its 
Fashion Tone Interior — a miracle 
of color, fabric., appointments .. 
With it» 4-way Step Up in Per- 
formance that gives you new mas- 
tery ofhiUs, tialhc, distance 
And Plymouth announces 
Poiiematic Shifting easiest ever 
• in all, 19 great advancements’ 
Today, see and drive this Big 


NOVEMBER, 2940 


I See the Brilliant New 
Plymouth— Magnificent 
new Artistry of Design- 
New Powermatic Shifting 
—New 4-W ay Step-up 
in Performance-New 
Fashion -Tone Interior — 

19 Great Advancements! 

Beauti at your nearby Plymouth 
dealer’ Plymouth Dimsion of 
Chrysler Corporation 
Other New Features 
• Counterbalanced trunk lid — 
goes up or down easily at a touch 
• New safety risk on wheels to 
prevent * throwing' of the tire in 
case of blowout or puncture 
• New sealing throughout body 
against dust, water, noise, heat 
• 11 SMART HEW COLORS New 2- 
tone color combinations available 
on the Special De Luxe sedans, 

ncntton Popular Science Monthly t iihen tt 




Von ermallf Shifting — 
easily easier — elimination of 
certain usual shift mg motions 



Fnsliloii-Tono Interior: 

rich, luxurious 2 lone u ( .hot 
siery m (he Special De Luxe 


4 -w ay Step-up m Perform- 
ance — more horsepower, new 
transmission and axle ratios. 
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We want )tmr telephone «emce to be good and quick 
and cheap But there's more to it than that We want 
it to be courteous too 

No matter what the occasion, there’s alwa\s time for 
a cheer) ‘ plea«e” and a plea-ant w ord of thank® That 
is the Bell System way It is one of the fine 
traditions of the telephone bu-me«3 

BEU TELEPHONE SYSTEM 

PRIPARIDNtSS— THE BELL SYSTEM IS FRET 4 RED TO DO ITS 
FART IN THE NATION'S PROGRAM OF NATION IL DEFENCE 
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AMERICA S first line of defense is American 
industry It is to industry that the nation 
looks today for the armaments to protect 
America s high living standards, to defend 
the American svaj of life 

In the last two generations American tn 

scientists, and engineers has c given us electric 
lights m 24 million American homes and 
electric refrigerators in 13 million — cons cn 
icnccs svhich represent the highest standard 
of Using in the svorld And the manpower, 
the inventive and manufacturing genius, the 


experience, the daring to tackle difficult 
tasks — assets sshich hase helped to produce 
this high standard of Using — are among 
America s strongest resources today 

Industry today undertakes the task of 
building, not only armaments, but, equallj 
UEyg/3«anA, tba cm. he. used, to 

manufacture these armaments And General 
Electric, svhich for more than sixty years has 
been putting electricity to svork in America s 
peacetime pursuits, is today applying it to the 
nesv job — -the job of defending the benefits 
electricity has helped to create 


G-E research and engineering have sated the public from ten to one hundred dollars 
Jor etery dollar they hate earned Jor General Electric 

GENERAL ® ELECTRIC 
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THEN, $ 10,000 
FOR YOUR WIFE! 

If you ore the father of young eh idren you may wonder. 

How can I afford ell th > insurance protect on now when 

I need t moit’ 1 ’ 

Here n the way th > problem has already been aolved 
by thouiands of fathers of moderate means For example 
o young father takes a New York Life Family Income 
Pol cy of $10 000 (face amount) w th a 20 year 
period If he d e« during the 20 year period $100 a 
month w 11 be pa d throughout the rema nder of the 
period end then in add t on the full fsce amount of 
tl»e pol cy $10 O00 will be payable If ha outl ves the 
“20 year period the sum payable in event of his death 
would be $10 000 

For example if death occured mmedvately after the 

pol cy was ssued the totel guaranteed payments would 

be $34 000 If he d ed at the end of the tenth year the 
total guaranteed payments would be $22 000 If he 1 ves 

h s pol cy a life ncome for h s later years 

And the p em urn’ You will probebly be surprised to 
learn that during the 20 year period tbe rate it not 
very much higher than for Ord nary Life After the 20th 
yeor t s the tame as the Ord nary Life rate In short, 

the prem um is very attract ve in view ol the amount 

and k nd ol protection offered. 

For further informat on, mail the coupon below No 
obi gat on of course 


NEW YORK LIFE 

INSURANCE COMPANY 

51 MADISOV AVTL, NEW! ORK, N Y 

Wthout obi (SUOO on my part, please mail 
booklet esplai lung your Family Income Policy 
Wema 
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A ND there is something Here it is Become an 
w Accountant, train at home in jour spare time — 
with LaSalle! Fit J ourself to get bigger pay in a modem 
respected profession Prepare j ourself to get what you 
want from life — a home, money for education, a car, 
luxury for your family — everj thing jou \e hoped for! 

Accountancy through home-study opens two field* 
for you First, it can put jou in line for higher bracket 
jobs in your present company It can gu e you the drop 
on untrained men — can lift >ou out of their class Your 
increased value will quickly be apparent in your work 
and noticed by jour superiors Accountancy training 
can give you ability and experience for which business 
is looting — for which it is glad to pay 
The second opportunity LaSalle Home-Study Ac* 
countancy offers is a profitable profession of your own! 
Right now the professional accountant faces a greater 
demand than ever before It is nor uncommon foe 
trained accountants to earn £3,000, £5,000 and more. 

Three Men Who Proved It Can Be Poae 

Read the actual experience of three men who started 
accountancy training with us several y ears ago 
After a short penod of intensive study, the fitst man 
started bookkeeping jobs on the side Soon he got 


enough of them so he opened his own business Today 
he is his own boss, a successful business man with a 
splendid income All in one jearl 
Another member-fit e months after starting ms 
study — was called into the office and given a more 
responsible position paying £10 a month more His 
emplojer told him anjone studying a LaSalle home- 
study course was obviously more alert than most men 
and therefore capable of a bigger job 
To the employer of the third member vre sent infor- 
mation about the member’s study. The letter resulted 
in his being chosen — above five other candidates— for 
a better position with shorter hours and more pay. 

Just three of thousands who tell us that LaSalle 
home study was the turning point in their lives Thetc 
cases, which may seem extraordinary to jou, are not 
uncommon to us Many others have done as well. 
Perhaps you can, too At least, it’s worth investigating. 

Send for Tins Fiee Book 

The facts about LaSalle training m Accountancy and 
the opportunities in this growing field are clearly out- 
lined in a dS-page book which LaSalle will send you 
free If you have the urge and the will to increase your 
income, clip and mail the coupon for it — NOW. 


LASALLE EXTENSION UNIVERSITY, A Correspondence institution Dept. 1183 -HR, Chicago, III 

I d hke to see whether I should take up Accountancy Send me— without obligation or cost to me — your booklet 
Accountancy, the Profession That P ays, and full information about your Accountancy training program. 

Olh.r LaSoll. □■W-Jta.nta, 


Oti*r taSall# Opportunities LJ ~ 

If more interested in one of the fields indicated below, check and mail now 

1 □ Commercial Law Q Business Correspondence 

h p P £ , P‘ ,rt Bookkeeping M Business English 

law— Degree of LL.a OCPA Coaching OStenotypy 

Nam e .... . 

Present Position 
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for Such a Big View? 

A s an appreciative occasional user of cor 
air lines I have no complaint against the 
splendid service they all render That tbej 
are safe to use is attested by the records 
That thev re fast no one can dispute. Coni 
fort service individual attention at every 
turn and last but not 

least a remarkable w war A sokdeck. „ 
economy all comb ne ccr cm the wincstoO^ 
to make flying just 
about the most at 
tractive way of get 
ting w here you want 
to go these days But 
I do have a bone to 
p ek The windows on 
the commercial planes 
of todaj are so small 
that jou almost have 
to break jour neck to 
see out of them I re- 
fuse to be one of those blase passengers who 
read a book from the time they take off until 
they land V. Ithout an apology I confess that 
I sit and stsre out the windows <’) with the 
unblushing enthus a»m that a visiting fire- 
man displays for the big city s tall buildings 
Something should be done to change those 
tiny portholes Into first-class show win 
dows Majbe some airline official will ex 
plain.— D S Montclair N J 

He Alight lencf It to the Salesman 
Who Sells Straw Hats to Eskimos 



Br this time millions of electric fans in 
hundreds of thousands of offices and homes 
have been turned off and put away for 
another summer Talk 
WRU WE lan? TO F3JIY about potential 

PUT M TAKE WITH IT < energy’ The guy who 
can think up some 

® way to "put It to 
, — work" the jear round 
/ W1 'l rcal 'y hare some- 

thing The big electric 
’vlTw cor0 P ari ' es would have 
would their emplojees 
i= ‘ ; and stockholders in 

n ’“if the way of increased 

u u profits from increased 

sale of electncitj If 
all the fans In the country were made to turn 
the year round Oh well. Who wants 
to borrow my electric fan for the winter’ I 
don t know where to store It in my oneeod 
a half room apartment.— T R, Troy N Y 
f Con (m wed 


Don'f Jump fo Conclusions 
on That Jumping Brick 

Mav be I m just a killjoy but I m afraid 
that all the work of the mathematician 
Perrin mentioned in the letter of A. G B, of 
Sacramento Calif, about the bnck that on 
certain rare occasions might be expected to 
jump up in the air when Its atoms got out of 
whack was done in vain He made his mis 
take when he got the impression that the 
atoms move every way at random It so hap- 
pens that each atom moves in a straight line 
until it collides with another atom then the 
two bounce off of each other Therefore if 
an atom Is moving straight up there is bound 
to be one moving straight down If this were 
not so there would always be more atoms 
moving In one direction than another and 
the bnck would alwajs be either sliding 
around or jumping up and down No doubt, 
he has noticed that this does not happen. 
While I am at It, how 
about a bigger auto- AH pur senor mow 
mobile section’ We all txpu n rxr jompiwJ 
own cars Why doesn t FRWOLff(BSAMji ? 
Gus Wilson have a 
•Questions from Auto 
Owners column’ His 
articles are tops He s 
the guy who got me 
Interested in automo- 
bile repairing— A. J 
H, Lynn Mass 

A W gger automobile 
section that should in 
tercet A J B and countless others who hate 
requested it will be found «« ffc*s issue and 
those to follow — Ed. 

A Reader Explains 

the Expfoc/ing Lamp Chimney 

In escarp to A. B. H s exploding lamp 
chimney I am not a “reliable glass factory 
as he mentions but I can offer a possible 
answer to the question of what made the 
chlmnej go to pieces Anyone familiar with 
chemistry has heard of “Ruperts drops 
used for a novel experiment. They can be 
thrown around and will not break until the 
surface is scratched or cut. The reason Is 
that they are made with a very thin but 
tough skin, while inside the glass Is under 
tension or pressure. The lamp chimney was 
probably under the same strain and when it 
cooled — probably irregularly because of a 
on page W 
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si ght draft — the strain became too great at 
some point amd the whole thing went to 
pieces— J A W Oberlln Ohio 

There Are More Ways Than One 
of Getting Fish ouf of Wafer 

Yesterday I decided to clean out my very 
heavy tropical fish bowl Under the heading 
Car Tips for Amateur Mechanics in a 
recent issue I noticed 
that to draw gasoline 
from the car tank you 
can use a rubber tube 
wrapped around and 
then removed from a 
clothespin to start the 
siphon I decided to 
try it On my fishbowl 
and it worked perfect 
ly Th s prevented me 
from getting dirty and 
fishy water in my 
mouth. Thanks lots — 
Tt W New York City 

Afraid that R W sensted time The method 
he used is fine for car gae tanks and other 
narrow-top conta ners But in an open botci 
the easiest way to start a siphon is to sub- 
merge the rubber hose until its full pinch 
and withdraw one end and lower if below 
the water l ne Ed 

Either You Get a System 
or You Don t Get Pictures 
Unnumbered other camera fans are prob- 
ably writing to sympathize with T U of 
Columbus Oh o besides myself It s no Joke 
to spend hours taking pictures with empty 
film holders T U what you need is system 
and It is something that God didn t give you 
cheap You either get a system or you don 
get pictures There a r- 
ways if you want one 
You could weigh each 
film holder before you 
used it If it s loaded 
it would weigh more 
I never tried it but it 
Bhouldwork You could 
snap a rubber band 
around the empties 
which should work un 
til Junior wanted to 
make a model air 
plane I still don t think 
you are in such trou 
bie You have the 
films You have the kid I H bet Junior had 
a runny nose that day anyway Maybe he 
poses better when there lsn t any film In the 
holders Seriously- did you ever try shooting 
* “ ow there a an 

(Continued 



idea Cheap soul satisfying and the kids 
always pose better under those conditions 
Try it some time Then just to croS3 the kid 
up have say three films ready right at the 
end — R V S Burlington Iowa 

A 5/ighf/y Gruesome Math Problem 
for Budding Generals 
Your magazine is so darned interesting 
that once I start to read it I can t put it down 
until I ve read it completely through Then I 
have another month 


HOW I V N PER V*R M T 
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i lot of practical 


pictures without film* 


with nothing to do but 
reread the book about 
ten times over Your 
new arrangement is 
swell and it helps us 
to look up back ar 
tides with very little 
trouble Speaking of 
articles, the one start 
ed recently on radio 
for beginners is tops 
And now I have a 
problem that will 
amuse you while you re 
waiting for the second half of some Saturday 
afternoon football game to come in over the 
radio but should leave you time to spare to 
hear the charges in the line up Here it is 
After a repulse a general found that only 
5 400 men more than half of h s former force 
were fit for service as 400 more than one 
fifth were wounded and 500 more than one 
eighth were killed missing or prisoners 
What was his force before the battle’— A. D 
N Vancouver BC Canada 

What Bothers a Lot of Us 
Is Making the Darn Stuff Groiv 

Having absorbed an untold number of ideas 
— screwy and otherwise — from this column I 
would like to submit one of my own leaving 
It to others to decide which heading It be- 
longs under The heat 
of summer makes a 
man s whiskers grow 
faster than they do in 
winter Supposing you 
stayed in a place that 
was air conditioned 
Would that retard the 
growth somewhat’ If 
so would it be possi 
bie to prevent the 
growth entirely by liv 
ing In a very cold 
place’ Or perhaps 
kill the growth by sud 
denly thrusting your face into a cold Cham 
ber especially made for the purpose’ Such a 
machine could also be used to rid women of 
excess hair on their legs and with certain 
on page It) 
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modifications It could take the place of a hair- 

cut As you can see the possibilities are end 
less— J S Yonkers N Y 

He II String Along with Mager , 

Hook, Line and Sinker 1 

Was amused at the story about the conver- 

sational catfish, on page 127 of your October 
issue that talks on the rad o When re- 
moved from h s <’) tank In the Staten Island 
N Y zoo the story ran the fish made cu 
r ous sounds into the studio m crophone as 
part of a natural history program that was 
sent out from a New York radio station 
Imagine my surprise when I turned over the 
next page to Gus Mager s Un Natural His 
tory and read that No fish has ever 

acquired vocal organs of any sort I m In 
cllned to string along with Mager — M R 
Buffalo N Y 


Mager was r ght and so was the fish story 
notto thstand ng Croakers for example are 
defined by Webster as “Any of various fishes 
that prodi ce cronki I g or grunting noises as 
certa n pmnts and surf fishes" The noises 
occur when the fishes are out of water —Ed 


He Wouldn t Worry About That 
When the Bombs Started Falling 



ventors of the house that disappears Into 
the ground as a protection against aerial 
bomba What would happen 11 the concussion 
of a bomb happened to break the hydraulic 
plunger or If tons of d rt covered the roof so 
that the weight was so great that the plunger 
couldn t raise It again or If the metal spread 
out*— A. C Z Valley Stream N Y 


This Should Fold Up 
the Umbrella Problem 
Thi answer to P M D s problem about the 
partially open umbrella Is 10” 18 By con 
etructlng a triangular pyramid the base of 
which Is at right angles to the center stick 
of the umbrella, with two of the ribs forming 
the other sides it was easily worked out A 


line was drawn in the base perpendicular to 
one side of the base and continued up to the 
apex to aid In the solution — J V, Montrose 
S D 

The Navy's Own Mascot, Complete 
with Whiskers and Horns 1 

Th* Navy certainly 
was thinking of its 
football team when It 
made the aircraft car 
rier Lexingto i CP S M 
Sept 40 p 42) Your 
picture of her at any 
rate certainly gives 
the lifelike impression 
of the Navy s mascot 
the billy goat com 
plete with whiskers 
and horns I wonder If 
the Army goes around 
with mules on its tanks’ — S Z Fairfield Conn 

Reader Points Out that Almo 
Was Not a "Seeing Eye" Dog 

May I call your attention to an article ap- 
pear ng on page 72 of the September issue of 
your magazine referring to the first dog 
brought to this country to guide the blind’ 
Almo was not the first Lux von La Salle was 
the first dog brought here from Europe for 
the purpose and was trained here In this 
country at the la Salle Kennels In Minneapo- 
lis Minn for the late Senator Thomas D 
Schall Almo was a Masters Eye dog and 
not a Seeing Eye The Seeing Eye repre 
sents a corporation In New Jersey while "His 
Master s Eyes represents a school In Jlln 
neapolls— G G Chicago HI 

We're glad to have this case of mistaken 
Identity cleared up — Ed 

There's Still Quite a Gap, 

Still , It's Quite a Collection 

In the last few is- 
sues of your magazine 
I have become Inter- 
ested In what the read 
ers have to say I 
thought maybe It 
would be of interest to 
these readers and per 
haps to yourselves to 
know that I have kept 
every issue of your 
magazine from Octo- 
ber 1931 to the present, 
which will very Boon 
make seventy two copies all In perfect con 
dition I have secured issues of your maga 
zlne moreover from 1872 to 1874 bound In 
four volumes. — P A. H. Minneapolis Minn. 
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'«nt ph> g removed for filling— valve forms air lock *hrn 
electrolyte reaches proper level Notice particularly the 
etiff *ea{ formed when the edge of the wire drop* Into 
the layer of water retained tty the ridge around the valve 
seat This layer of water Is replenished by condensation 
eliminating any posslbill ty of a leak in the air lock when 
the lead Valve It In position for filling. 




and the rent bole In tbe pltif! Sotlce here the efficient 
baffle arrangement through which the gases must pass 
This condenses moisture and breaks Up the acid spray 
which might otherwise escape to damage the battery 
carrier and connections to the battery 


Stop in at 5 our nearest Delco battery dealer’s and let him check >our 
present battery on the Battery "Life Expectancy” Chart. He has a Delco 
battery that is exactly the right size and type for your car. 
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is used in more cars 
than any other brand! i ^ 


Lul winter alone “Prestone” anti 
freeze taw motorists tl rough more 
than 21 lnlUon miles of carefree tins 
m s It 8 the rhoirr of the U S Vrms 
"Navs an l Marines for] roteetin„sital 
e ]ui]nuenl from frteze up 1 
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GET THE ANTI-FREEZE 
THAT ENDS WORRY WOKf/ 

fut Prist onu anti freeze into vmr car now 
in 1 j nt som out of \our nun l 1 
Uni kc dollar n gallon alcohol base anti 
freeze one shot of I restonc anti freeze pro- 
tects all n infer long Prestone anti freeze 
lOntain' no alcohol no glycerine It will not 
Jioil off 1 here s no odor no obnoxious fumes 
absolutely no risk, of harm to your motor 
Unlike new and untried all winter types 
of winter protection 1 re«t one ’ anti freeze has 
jtroinl in hlhons of miles of drmng that 
it x ill not plague you with foainin,, leaking 
rust or lorrosion Guaranteed in writine' 
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With the Inventors 


S KATE from the street right out onto the 
ice pond This is 1 teraJly poss ble with 
a pair of double duty skates invented not 
long ago by Louis M Friedmann of Chi 
cago 111 Havmg roller skate wheels on one 
side and an ice runner on the other a unit 
that fits snugly in 
to clamps attached 
to the foot plate of 
each of a pair of 
skates can be 
quickly reversed 
depending on the 
type of skating 
you Intend to do 
Thus the user can 
put the skates on 
at home skate on 
rollers to the side 
of a frozen lake 
unfasten the re 
verslble roller 
units replace them 
w th the runner 
s des down and be 
ready for a whirl 
on the ice 
Nearly all so called patent medicines 
are not patented at all but covered instead 
by reg stered trade marks To protect 
groves op frut trees from bot stat c elec 
tncity carrying wind and dust John Del 
Rea De Land Anaheim Calif inventor has 
devised a system of wind deflectors and 
static antennas that Is said to prevent the 
burning of foliage common to hot climates 
Vertical louvers deflect the wind s deways 




against a system of horizontal louvers which 
force It upward to clear the tops of the 
trees Then to prevent static electricity In 
the turbulent air and dust from discharging 
upon and damaging the foliage vertical 
antennalike collectors are scattered through 
the grove to lead the electricity harmlessly 
to the ground The INVENTIONS of a de 
( Continued 


ceased inventor may be patented through 
appl cation by a legal representative of the 
inventor Two motors one in a cab 
over engine set up the other just beh nd the 
cab power a truck proposed by Frederick A 
Ward of Highland Park Mich. The forward 
engine is connected through a drive shaft 
to a differential behind it and thence by 
more shafting to the front wheels The tear 



engine transmits its power independently 
in conventional fashion to the rear axle 
Either engine or both may be used at the 
will of the driver The system is particular 
ly useful for pulling out of d tcbes and for 
driving through soft earth mud or snow 
Changing tiie material of which an item 
is made does not m itself constitute an in 
vention Learning to sail a boat in the 
safety of your own back yard 13 possible 
with a device developed by Seifert W Rous 
seau, of Port Wash 
mgton N Y The 
mast sails and 
tiller of a small 
boat are mounted 
in their regular 
way aboard a dum 
my hull which is 
made so that It W 11 
UP or heel rathe 
wind The entire 
assembly can be 
revolved to port 
or starboard by 
means of a revers 
ible motor op 
erated by the tiller 
Used in a wind 
the device Is said 
to duplicate exact 
ly the response of 
a real boat to tiller and salt adjustments 
ALL INVENTIONS are referred to by the 
Patent Office as improvements With; 
ITS TUNING DIAL at the level of the eyes of 
on page 2S) 
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MAIL COUPON NOW 
TO CLARENCE A. O'BRIEN < 

Before U. S. Pateht Office * 


C.ormw ft O ErHn, ftdomi loiidlng, Bept , OU, VfstMngiett, D C. 

PI»av *tnd me ymtt Free ^Pi« Patent Out )e anrt rimy specially p»ep-vrtil 
Itecor 1 1 >f Intention f, rn T! it r«|ue«t ttoet o< 1 1 blleitt n «■ 
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With the present design, however, they 
claim a positive drive is automatically pro 
vided by short plungers that engage the 
outer end of each piston rod as it passes 
through a part of its revolution The plung- 
ers on arms connected to the driving hub, 
extend and retract as one end slides along 
(Continued on page H) 
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New Ideas for Home Owners 


Furrows on New Plywood 
Give Weathered Look 

Plywood with a surface which Is 
furrowed to give it the appearance of 
weathered wood has been made aval! 
able by an eastern manufacturer In 
addition to Its artistic appearance ac- 
cording to the maker the new ply 
wood has the advantage that thp fur 
rows eliminate the danger of buckling 
or splitting from expansion or con 
traction Two types of the material 
are available one for outdoor the 
other for indoor use Nalls driven m the 
furrows do not need countersinking 

Chemical Dries Basement 
by Absorbing Moisture 

Humidity control In basements 
photographic darkrooms home work 
shops and other places in the home 
where too much moisture Is likely to 
produce discomfort and damage is 
made eas er by flakes of calcium 
chloride now being marketed in 100 
pound moistureproof bags and 400- 
pound steel drums The flakes absorb 
three times their own weight in mois 
ture from humid air to which they are 
exposed. By reducing the amount of 
water in the air the flakes also pre- 
vent condensation on metal 

Complete Windows Come in Packages, Ready To Install 


■WINDOWS in packages com 
plete with glass and ready to 
install are bemg marketed by 
a Michigan concern One work 
man using only a hammer and 
nails can make an outs de in 
staliation of one Of the new 
packaged windows in less than 
five minutes according to the 
maker All moving parts are 
made of steel while the frame 
of the window is formed of 
California redwood. Because 
of the ateel construction and 
the precis on fitting of parts 
at the factory the windows 
are said to remain weather- 
tight and thus eliminate the 
need of refitting or rehanging 
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Mozart and Miller 
on a "Gold" Platter 



Coating the master record with gold is the latest 
method of making phonograph records "Gold 
Sputtering' is the name given to it . and it has t 
proven by far the finest medium for reproduc- / 
mg your favorite music whether it's Mozart A , 

or Glenn Miller Don't miss the lotest A /V 
issue of Popular Science on the Screen A'bP' 

which tells oil about it, and shows A — - 

Dorothy lamour recording her A ' 



latest hit 'Moon Over Burma " 


Eggs Scrambled in High Gear 


A 2 Speed, Gear Shift, Batter Mixer, with high speH 
for egg beating, low speed for batter-mixing . . . with 

a dip of the finger shifting the gears fust one 

of the labor saving devices shown in the 'Kitchen 
Convenience" sequence of the latest Popular Science 
on the Screen Watch for it at your local theatre 
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OPPORTUNITIES 

Classified Ads only 35c per word per Insertion, payable in advance. 
Minimum ad 10 words. To be Included in January issue copy should be in 
our office by October 24. January issue on sale December I 
POPULAR SCIENCE MONTHLY-351 FOURTH AVE.— NEW YORK CITY 





"Pulling Power" 

The result* of my classified 
advertising in Popular Sc ence 
has been more than gratifying 
My ad has run continuously, lor 
months and I f nd that your 
magazine has plenty of ' pulling 
power " Inquiries come from a 
high class of prospects ond, 
from a f nanciat point of view, 
are most satisfactory Other 
wise, I would have eliminated 
this advertising a long time ogo 
Kennon's Music Service, 
Sndgeport, Conn 
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olul ons are nothing new lo Major 
f \ Edwin H Armstrong He has fathered 
” \r two in the radio industry and today at 
fifty is watching his latest brain child F M 
staticless radio start a third As a motor 
cycle-riding sophomore at Columbia Umver 
sity in. 1911 he jolted radio out of its crystal 
detector-and earphone days with his revolu 
lionary regenerative hookup Then while 
eavesdropping on weak German Army sta 


lions as a Signal Corps officer during "World 
War I he thought out the modem one-dial 
superhel receiver Now after more Jhan 
twenty live years of endless tinkering with 
F(requency) M(odulaiion) he has eliminated 
static— the Bugaboo of Broadcasting Experts 
once said it couldn t be done but this fall 
F M becomes a household reality and radio s 
$4 000 000 000 industry feels another Ann 
strong revolution No swivel-chair scientist 
the soft spoken mild mannered major ex 
pects nothing of his assistants that he won i 
do himself even to dangling m a bosuns 
chair to rig antennas from the tip of the 400- 
foot tower that tops his Alpine H J laboia 
lory Major Armstrong hates to have his pic- 
ture taken dislikes personal publicity and 
won 1 have a conventional radio in his house 
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O NLY a couple of years 
ago the possibility of 
air attack on the United 
States seemed so remote and 
fantastic that citizens who 
read in their newspapers that 
the Regular Army had only 
twenty mobile three inch anti 
aircraft guns east of the Rocky 
Mountains turned the page 
with a feeling of thankfulness 
that they In ed in a peace 
loving country where they 
didn t have to worry about 
bombs and bombers 

1\ e ve learned a lot since 
those carefree days We ve 
seen what has happened to 
other peace loving countries 
wh ch d dn t think it neces 
sary to keep themselves armed 
to the teeth 

Until recently our lack of 
a strong system of defense 
against air attack was one of 
the most dangerous of our 
numerous military shortcom 
lags Pitifully Inadequate 
equipment w as only one of the 
causes of that weakness With 
pursu t aviation functioning 
as part of the Air Force anti 
aircraft guns manned by the 
Coast Artillery and the air 
craft warning system operated 
by the Signal Corps coord na 
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tioa was Impossible Early this year 
a long forward stride was taken by 
the organization of an Air Defense 
Command for the northeastern sec 
tion of the country Now for the first 
t me all the means and methods of 
air defense have been placed under 
the direction of a single officer— 
Bngad er General James E Chaney 
Although so far his Command has 
operated principally on an experl 
mental bas s It is expected that the 
methods it has developed will be 
adopted as a much needed nation 
wide air defense system 

In air defense as in almost every 
other operation of present day war 
fare time is the determining factor 
Bombers fly about 250 m les an hour 
and pursuit aviat on must have warn 
mg of the r approach in time to get 
off the ground and into position to 
Intercept them before they reach 
their objective 

Of course the defense can save 
time by keeping its planes in the air 
Instead of on the ground but because 
only a small part of a patrol force 
can be In the atr at any given time 
and because the average of visibility 
from an airplane is only about five 



V 


/ 


l 


l 




An! o rcroft guns * |[ defend b g c i *« end 
tfrafeg c centers Ago ns! low fly ng hedge 
hoppers 50 col ber much ne guns ore deadly 


Vyr**ii. 


61 




miles this system is both ex 
pensive and Inefficient 
After planes on the ground 
receive warning of the ap 
proach of raiders it takes 
them five minutes to get Into 
the air Although the fast 
fighters used foT pursuit inter 
ceptlon work climb rapidly it 
takes them between five and 
seven minutes to reach the 
16 000 foot (or higher) alti 
tude at which they usually 
operate To have the best 
chance of doing their job of 
shooting down or driving away 
the attackers before they reach 
the bomb release 1 ne — wh ch 
for fast bombers flying at be 
tween 15 000 and 20 000 feet 

Is about two miles short of the target 

the fighters must have about ten minutes 
of combat time That means that they 
must fly out at least forty miles to meet the 
attack and that they should be warned of 
the approach of hostile planes while they 
are at least 100 miles away 

S EVERAL large scale tests have proved 
that an aircraft Interception net com 
posed of volunteer civilian observers can be 
depended on to give timely warning 0 f the 
approach of hostile airplanes to cities or 
other objectives located at least lOf) miles 
from the seacoast or a land border With 
the cobpe ration of commercial telephone 
companies and the American Legion the 
Air Defense Command now Is organizing 
such a net to cover the entire northeastern 


portion of the country from Duluth Minn 
eastward to the Maine coast and as far 
south as Norfolk Va Observation posts— 
which are the observers homes— are six or 
eight miles apart and as from six to eight 
observers are needed for each post for 
twenty four hour duty several hundred 
thousand citizens will be signed up for this 
patriotic service 

The operation of the system is simple 
When an observer sees or bears airplanes 
be picks up bis telephone says Flash 
and gives his phone number The central 
routes his call over trunk lines to the 
nearest Army information center A voice 
at the other end of the wire says Army — 
go ahead Using a printed message form 
a3 a guide the observer then gives the 
direction and approximate distance of the 
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places from his post the exact time he saw 
or heard them and whatever information 
he can about their number, type, and atti- 
tude As successive reports come into the 
information center the positions of the 
planes are plotted and from these plottings 
their course and speed are determined This 
Information, flashed to the officer command- 
ing the defending pursuit aviation enables 
him to get his planes off the ground in time 
to meet the expected attack and then to 
keep his flyers informed by radio of the 
position of the attackers and the direction 
in which, they are flying Tests have shown 
that the average time which elapses be 
tween the moment when an observer spots 
a plane and the moment 
its position is plotted in 
the information center 
is less than three min- 
utes 

To aid in the defense 
of cities fortifications 
and vitally important in 
dustml areas located 
close to our coasts or 
land borders the Signal 
Corps has developed an 
aircraft detector which 
is far in advance of any 
similar instrument used 
by any foreign power 



fully developed its use may make possible 
deadly ’ blind gunfire on unseen airplanes 
One Signal Corps company equipped with 
this remarkable device now is attached to 
the Air Defense Command As soon as the 
necessary detectors can he built, four mobile 
Aircraft Warning Service companies each 
with -quipment for five or more mobile sta- 
tions, will be organized for service with our 
field army and if necessary, on our land 
borders Six permanent warning stations 
are to he established on the Atlantic Coast, 
one on the Gulf Coast, and three on the 
Pacific Coast and an undisclosed number 
in the Panama Canal Zone and in Alaska 
Haw an and Puerto Rico 

G ETTING defending planes off the ground 
in good time usually means that the at 
lackers will suffer considerable loss end 
damage before they reach their objective 
but some of them are pretty certain to get 
through and they must be dealt with by the 
antiaircraft artillery — the sky gunners who 
form the final protective line of air defense 
No nation has and in all probability no 
nation ever will have, enough antiaircraft 
guns to provide this form of close in pro- 
tection for all its cities and all its im- 
portant military and industrial installa- 
tions Most of our sky guns are motorized 
and 'o can he moved from place to place 



From observers reports ibe course 
of the ro den is plotted Orders to 
defense commanders get fast pursu t 
planes into tlie a r to bead them off 


This new detector costs ov er $50 000 and 
its design is as Jealously guarded as the de- 
sign of our secret airplane bomb sight But 
no secret is made of what it can do In its 
present stage of development it can under 
average conditions detect and accurately 
locate airplanes 100 miles away Under 
very favorable conditions its range is close 
to 150 miles Neither clouds, fog, nor noise 
disturb its operation, and airplane engines 
cant be shielded or protected against it 
Some officers predict that when it has been 
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but it must be remembered that in a long 
day they can be moved about the distance 
that a bomber can fly m an hour 
Antiaircraft artillery is a highly technical 
arm of our ( Continued on page SSS) 
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Quarry Blast 
Tests Shelter 
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Smashing downward 
like a gigantic 300 000 
pound hammer 150 tons 
of granite plunged fifty 
feet and crashed upon the 
roof of a bombproof sbel 
ter in a spectacular test 
"nia'ae in Sng’ianfi Tne KA 
penment was conducted 
by government officials to 
determine the strength of 
a spec al granite concrete 
construction After the 
Shelter bad been built 
beneath the face of a 
quarry cliff drillers bored 
into the granite near the 
top of the towering wall 
of stone Dynam te set 
off In the rock tore away 
150 tons of the gran te 
and sent It plunging down 
ward directly on top of 
the bombproof building 
below When the cloud of 
dust caused by this man 
made landslide had drifted 
aside officials rushed for 
ward to examine the 
effect It was found that 
the structure was Intact 
unharmed by the mass of 
rock piled high on its roof 






Mobile Pill-Box Fortress Mounts Two Six-Inch Guns 


Pitf, bO\fs on v. heels, armed with twin 
six-inch guns In revolving turrets may 
prove a formidable new weapon for U S 
defense Racing to an unprotected area 
threatened with Invasion, they would trans 
form It overnight Into a fortified zone whose 
strong points could be shifted at will to 


meet the changing battle picture The draw * 
tag above show s unofficially reported details 
of an experiments! model built by a Los 
ADgeles, Calif, truck manufacturer Sub- 
jected to four months of tests by Army en- 
gineers It Is said to have attained a speed 
of sixty-five miles an hour 



! Sharpshooters Fire from Cover 
with Periscope Rifle Sight 


SifAitrsKooTrsc acrobatics 
are made possible by a new L- 
shape periscope sight,” de- 
signed to fit any standard mil- 
itary rifle TVithout exposing 
himself to enemy fire, an in- 
fantryman using the sight may 
look, aim his gun, and then fire 
it around a comer of a build- 
ing, or over the top of a pro- 
tecting parapet, without expos- 
ing himself to the fire of enemy 
sharpshooters The sight is 
being demonstrated at the left 
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Floating Fortress Lies in Ambush for Enemy Shipping 


Float g forts n the form of low lying 
armored barges fitted w th e gtit neb guns 
represent a new type of fighting craft in 
the Ital an Navy The photo above snapped 
by an American seaman shows one of the 


armored rafts at Genoa Towed to sea by 
sh ps such mar ne forts are left n strateg c 
pos t ons to prey on enemy sh ps wh ch 
cannot s ght them unt 1 they are already 
w th n range of the r guns 



F ng a bomb w h Ign fe Lcod ng i done of low tempo otu es 


Contact with the Air 
Sets Off New Powder 
for Incendiary Bombs 

As the result of researches 
carried on m a laboratory in 
Melbourne Austral a Dr 5 Ft. 
Atcherley has announced the 
perfect on of a new type of 
ncendiary powder for use In 
aerial bombs The un que 
feature of his chem cal com 
bmat on he reports is that 
except at low temperatures 
the powder spontaneously 
bursts into flame as soon as 
it comes in contact w th a r 
This ellm nates the necess ty 
of using an elaborate fuse or 
other Ign t ng mechanism As 
soon a3 the bomb strikes tbe 
earth and breads Its contents 
begin burning at a temperature 
of 3 000 degrees C The new 
ly d scovered powder called 
Ign te has been tested before 
government experts in the 
laboratory and further experl 
ments are being carried on 
under actual bomb ng cond 
tfons In tv hlch the trial missiles 
are dropped at proving grounds 
and the resulting damage i3 
stud ed. 
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Odd Snuffers Smother Incendiary Bombs 


Snuffers for incendiary bombs are 
among tbe latest inventions for air-raid 
defense. Shaped like inverted bowls, and 
formed of asbestos sprayed over a wire- 
mesh foundation, the snuffers are attached 


to the ends of long poles by means of easily 
disengaged hooks. Dropped over blazing 
fragments, the asbestos bowls are designed 
to snuff out the blazing chemicals and pre- 
vent the spread of the fire. 


November, mjo 
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P ARACHUTE tfOOps for 
the V S Army have 
just had their first mass 
trial at H gbtstown, J 
Two officers and forty e ght 
enlisted men, chosen from 
volunteers at Fort Ben 
ning Ga. recently 
i formed an experimental 

l platoon to test large 

T scale tra n eg methods 

1 If War Department of 

H ficials pronounce the 

u mnovat on practical 

• 1 the fifty pioneers may 

7 become the nucleus of 

J an expanded European 

f style air Infantry 

For the In tial ex 
penment Army men 
used a pair of 125-foot 
parachute jumping 
towers operated at 
Hightstown by a civil 
lan concern- Mil tar} 


doughboy* A op f on the tty d H ghtito-n N f Tti > 
p f am the I2S fool » e » ng lo«r Ai lop another i 
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PARACHUTE TROOPS 


technique developed here gradually accus 
toms a novice to the feel of a real para 
chute drop in complete safety 

A learner first drops In a permanently 
opened parachute guided by wires as at 
amusement parks Instead of sitting in a 
swing however he wears a standard har 
ness and is taught how to absorb the 
shock of lauding on his feet 

With the parachute still open but with 
out the guide wires the jumper next tries 
free drops For this purpose the parachute 
launch ng boom can be rotated 
accord ng to wind direction so 
that he always will drift away 
from the tower An instructor 
shows him how to spill the air 
from his chute as soon as he 
lands so as not to be dragged 
along the ground by a breeze 

Finally the student bails 
out with a folded chute pull 
ing a rip cord to open it as he 
would do in actual warfare If 
he delays overlong a safety 
cable brings him to a stop with 
out injury 

By these easy stages it is 


proposed large bodies of U S Army in 
fantry could quickly be turned Into ex 
perienced chutists Successful European 
tactics suggest that they would he dropped 
behind enemy lines to capture and hold key 
positions until reenforced by air or land 
It is interesting to note that the United 
States Army was among the first to experi 
ment with the use of parachute troops con 
ducting tests at Brooks Field San Antonio 
Tex as reported in the February 1929 issue 
Of POPULAR SCIENCE MONTHLY 



A few years ago prominent radio 
eng neers proved by mathematical and other 
means that the periodic banging and cradling 
of static in your loudspeaker could never really 
be eliminated They were wrong For the devef 
opment of a system of radio broadcast ng known 
as FM (frequency modulation) has not only con 
quered the static bugaboo but has g ven birth 
to other innovat ons that may well eouse a revo 
Mior? in America s $4 000 000 000 radio industry 
What are the facts about FM? This article 
answers the quest ons most frequently asked 



By E. W. MURTFELDT 

♦ First of alt, just what is FM * Frequency modu- 
lation, generally shortened to the Initials FM, is a new 
type of radio communication that Is static-free and al- 
most unbelievably lifelike In tone 


♦ iVftat is the name for the present system of broad- 
casting * Amplitude modulation or AM 

♦ Who developed FM* Major Edwin H Arm 
strong (see page 59) 

♦ Are FM programs being broadcast at the pi esent 
time* Yes from a number of transmitters operat- 
ing under experimental licenses most of them in the 
East and the MldAVest You may not be able to get 
FM programs In your locality at the present time but 
every month new FM stations are springing up in all 
parts of the country Broadcasting of FM programs 
on a commercial basis is scheduled to start early next 
year, according to present plans 

♦ Can I hear FM progiams o» my present set* 

No To hear FM programs you must have a special 
FM receiver 

♦ What uate lengths does FM use T FM has been 
assigned a band In the ultra-high frequency range ex- 
tending from 42 000 to 50 000 kilocycles That v ave 
length is far below the regular broadcasting stations 
you hear at the bottom of your radio dial 

♦ 11 ill the introduction of FM make my present radio 
obsolete T No Your favorite programs will con- 
tinue to be broadcast by the existing AM method for 
some time to come Your present set won t be able to 
pick up the programs broadcast solely by FM trans- 
mitters but FM s proponents expect that the major 
radio shows will soon be broadcast by both FM and 
AM simultaneously Possibly both types of broadcast- 
ing will continue to exist side by side But if FM ever 
entirely replaces AM a good many years will have 
passed and you will be in the market for a new set 
anyn ay., as your present racatver wUJ. ha ohaotete 

♦ Do all the experts believe that FM is so superior 
that it will eventually knock AM completely out of the 
picture * No Some think that AM is plenty good 
enough as it Is Others feel that improvements la AM 
methods could approximate FMs tone — and anyway, 
they argue, you don t need super-high fidelity to enjoy 

Amos ’n’ Andy Because FM s range is compara- 
tively small (fifty to 100 miles), many more stations 
will be required, and the problems of a coast-to coast 
FM network are many But FM supporters see ad- 
vantages in many of the points that FM opponents list 
as drawbacks 

♦ Are FM receivers on the market nou> * Yes 



Even in th# tmdil of o severe light 
nmg storm ptogtomi broodtoil by the 
new system are received distinctly 




♦ How much do they cost' From about $600 for 
the most elaborate type down to around fifty dollars 


NOVEMBER, 1940 


Because height gives Wider range to 
FM signals there may be o scramble 
for mountain top station locations 

71 


RADIO 






for a small set This smaller unit can be booked up to 
your present radio so that you can enjoy both AM 
and FM programs from your present loudspeaker 
Most of the new fm sets will receive AM programs as 
well Most manufacturers expect the pnce to come 
down as FM set sales volume rises 

♦ Don’t you hear any static with FM t Well, Gen 

era! Electric engineers recently placed a radio cabinet 
housing both an AM and an FM receiver in the lab- 
oratory where they create million-volt artificial light- 
ning storms They timed the AM set to WABC, in 
New York City, and the FM set to W2XMN, Major 
Armstrong s experimental transmitter at Alpine, N J 
which was rebroad casting WABC programs by fre- 
quency modulation With the man made lightning 
snapping only a few feet away they turned the AM 
set on and heard nothing but a bedlam of static from 
the loudspeaker Then they switched to the new PM 
receiver The program came through with almost per 
feet clarity with nothing but a slight undertone of 
static buzz, too faint to roar the program (Page 70) 

♦ That sounds convincing, but suppose J tuned in an 
FM set during a real lightning storm Would l hear 
the program clearly and without static * Yes 

♦ Well, suppose I sat next to an FM set and shaved 
with an electric razor Wouldn’t the wan made static 
caused by the razor motor be reproduced in the loud- 
speaker) No And the same holds true for oil- 
burner motors diathermy machines vacuum cleaners, 
and all the other common static makers 

♦ How about the tone of an FM radio T Js it realty 
better than an AM sett Yes FM is astoundmgly 
lifelike Two comedians carrying on a dialogue sound 
as though they were hidden just behind your loud 
speaker grille Symphony music is so clear and bril- 
liant that you can practically pick out each Instru- 
ment For FM reproduces a far greater range of au- 
dible frequencies than present methods Extremely 
high and low tones that are now lost, are reproduced 
by FM with near perfect fidelity. 

♦ How about Interference, squealing, and fading 
caused by two stations on the same or near by wave 
lengths f Does FM eliminate (Continued on page 237) 






T HE only trouble with Philo T Faros 
w orth s storj is that it is out of time 
It belongs to another day It ought to 
be a hoary legend now and its Just 
twenty years old and still in the making 
It has everything the school teachers love 
boyhood oo a farm the dreamy inventor 
the years of struggle success It s the story 
ot televis on and it all took place when folks 
whose names si p the mind for the moment 
d d a lot of shouting about the front ers 
be ng gone 

Farnsworth dreamed of television with 
out moving parts when he was thirteen a 
year later still in h gh school he invented 
some of the has c parts of electronic televl 
s on In 1927 when he was twenty he took 
out h s first patent on an entire television 
system— -not Just one part— and Donald K. 
Lipplncott the radio engineer called him 
one of the ten greatest mathematical wiz 
ards of the day 

Today at thirty three Farnsworth is vice 
president and general director of research 
of the Farnsworth Television & Rad o Corp 
Such organizations as American Telephone 
A Telegraph Radio Corporation and Philco 
have taken out licenses 
under Farnsworth pat 
ents Foreign licensees 
Include Baird Television 
Ltd. of England Fernseh 
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The True Story of a Boy Who 
Had a Big Idea and Followed 
It Through to Final Success 
By ELLIOTT ARNOLD 



Made Television 


Aktiengesellchaft of Berlin and T C Reth 
ers of Australia 

The story of Farnsworth a painfully shy 
man starts with his grandfather the first 
Philo Taylor Farnsworth who established 
the Mormon community of Beaver City in 
Utah under instructions of Brigham Young 

Philos father settled 
a farm there and Philo 
grew up on it. When he 
was six he played con 
stantly not with wagons 
or tin soldiers but with 
a toy dynamo and a tiny 
electric motor One day 
he ngged the dynamo to 
the wheel of his moth 
ers sewing machine 
generating enough elec 
tricity while she sewed 
to operate the motor 
His mother hoped he 
would let It stay that 
way for a while hut the 
boys interest was too 
feverish He took the 
motor apart and put it 
together again 
When he was twelve 
the family moved by 



wagon train to Rigby Idaho and worked a 
ranch in the Snake River Valley The place 
was the answer to a young Inventor s pray 
er It was littered with equipment includ 
ing a private light and power system 
power operated hay hoists and harvesting 
devices that worked electrically 

The mechanical and 
electrical gadgets 
were total mysteries 
to all except Philo 
who went for them 
with a wild shout of 
glee He took every 
thing apart and put it 
together again He 
arrogated to himself 
the sole right to keep 
the equipment in re 
pair and it was no 
contested position 
since no one else could 
do more than push 
the right button 
He had the equip 
ment working so 
smoothly it got to be 
no fun at all His 
family swears he de 
hberately put parts of 
it out of commission 
when things got dull 
just so he could take 
them apart and fix It. 

His folks had been 
hoping maybe he 
would be an artist 
and optimistically had 
been feeding him violin 
lessons He turned 
out to be a pretty 
good player but it 
never became more than a relaxation He 
is a good violin player today and is an ex 
pert pianist 

When his folks got wise to the planned 
vandalism of the machinery on the farm 
they thought they would put an end to it 
They ga\ e him a new chore to keep him out 
of mischief — operation of the gigantic fam 
ily washing machine But they didn t know 
their son Farnsworth became fed up with 
moving the handle hack and forth and 
tagged up an electric motor winding the 
Intricate coils of the armature himself and 
soon had a power operated machine He 
was not yet thirteen 



The inventor watches 
ttie Screen t>i an ex 
per menial rece ver 
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Farnsworth t. \ery modest man does not 
offer any of this information with the in- 
tention of trying to limn the early life of 
a genius 

The onl> significant thing m all this,’ he 
sajs is that It gave me a background at a 
very early age of the elements of electricity, 
and gave me an incentive tn study electric 
physics and through the medium of pop- 
ular magazines a knowledge that there w as 
such a thing as television ' 

The boy read everything be could lay his 
hands on that dealt with television as it 
was being planned then, and finally he as- 
serted to all who w ould listen to him, that 
the research experts were barking up the 
wrong tree trying to develop a television 
system by mechanical means 

The major experimenters were using 
mechanical whirling disks to scan the 
image Farnsw orth declared that this w ould 
get them nowhere for the simple reason 
that the transmission of a satisfactory 
tavage nqwred stnnritng speeds greater 
than any whirling disk could reach and 
maintain 

Electrons, he said moved with the speed 
of light itself, and they could do the job if 
properly harnessed and controlled That 
conception is the basis of today s electronic 
television — television with no moving parts 
— and it emerged from the head of a hoy 
who hadn t yet started to shave 

1 had a theme for research which con- 
tinued through the years as a guiding light,” 


he says, ' or as a direc 
tion for research and de- 
velopment namely, the 
elimination of all mov- 
ing parts from television 
equipment. 

’ The idea I had fairly 
well established in 1921 
when I was thirteen, so 
that the moment I dis- 
covered tools. — out of 
textbooks I mean — 
which would enable tele- 
vision to be done with- 
out moving parts the 
invention seemed almost 
simultaneous as a mat 
ter of fact, simultaneous 
with the discovery that 
there was an electron 
and a photo-electric ef- 
fect 

• In 1922 when I was a 
freshman in high school, 
I made my first big in- 
v ention in television — 
and it consisted of a 
means of producing an 
electric counterpart of 
an optical image At that time It was a 
daydream, a daydream only I had no fa- 
cilities for doing research I had nojnoney 
to buy equipment 

All I had was access to a very modest 
school library, and my sum total of equip- 
ment for forming any definite practical idea 
as to the problem of television consisted of 
a static generator in the high school physics 
laboratory, and an old Braun tube ’ 

O NE of his high-school teachers, Justin 
Tolroan took a great Interest in Farns- 
worth The teacher and pupil used to hold 
long conversations on the molecular theory 
of matter, the structure and nature of 
electrons, and Einstein s theory of rela- 
tivity The teacher later said that young 
Farnsworth’s discussion of the theory was 
the clearest and most concise he had ever 
beard 

One day after school Farnsworth started 
to draw on the blackboard He worked for 
hoars. correcting erasing, and then he be- 
gan to explain it to his teacher It was his 
conception of an electronic television system 
The teacher studied for a long time and 
then admitted It was beyond him He gave 
the boy the most advanced textbooks on the 
subject he could think of, and told him to 
go on with his dreams 
Soon after the Farnsworth family moved 
to Provo, Utah, and young Farnsworth took 
some special courses in Brigham Young 
University In (Continued on page 2S6) 
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^Unshackle Him ! 


• When “Ding" penned this cartoon some months ago, 
America's great defense program was just beginning to roll, Todnj, industrj has 
gone to war. Our powerful industrial giant is slipping free of his shackles and the 
BttioVc of activity is pluming from the nation's Factories. To provide our readers 
with an authoritative background against which to project the news of the da}, 
rOPULAU SCIENCE MONTHLY presents on the following pages the first of a series 
of dramatic articles revealing just how industrj is being mobilized to arm Uncle 
Sam's vast forces of defence for guarding our country against the danger of attack 
from any quarter. 


WOVEJfBEJJ, mo 
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7:’HOW AMERICA IS MOBILIZINGVtj* 
MEN BEHIND THE MAN WITH THE GUI 


A MERICAN industry is mobiliz ng its 
/\ men and machines to fill the big 
\ gest and most important order it 
/ \ has ever rece ved Time to go to 
work wh sties that have been silent for 
years are blow ng again New plants are 
being built Government arsenals are work 
ing three sh fts s x days a week By next 
spring our manufacturing machine will 
have been shifted into high to tum out the 
airplanes guns fighting ships and mum 
turns we must have to make us safe against 
any form of aggress on 
It took Hitlenzed Germany seven years 
of peacet me total mobilization to get 
ready for the current war Never in all 
history had there been anything that 
equaled that aw® inspiring national effort 
It was a peacetime mobilization that 
missed no one Industry was controlled 
by the placing of must orders and 
the allotment of raw materials and 
the salar es of its executives were 
limited by government regulation 
Labor which worked seventy hours a 
week was controlled by the outlawing U 
of unions prohib tion against chang I 
ing jobs without official approval and | 
outnght conscription Capital was con « 
trolled by compulsory Investment of *»■ 
profits in no interest government se 
curities or in unprofitable enterprises 
It was stnctly an or else program 
Orders were backed up with threats 
of heavy fines economic ruin or for 
the really obdurate a concentration 
camp or even a firing squad Those 
seven years cost the German people 
their political and economic freedom 
and the equivalent of 40 000 000 000 
American dollars but they gave the 
Nazis the most nightmarish w ar mak 
Ing machine the world has ever seen 
In an effort to assure the safety of 
the United States in a world whtch 
gives every indication of remaining 
rough tough and dangerous for a 
good many years to come Congress in 
the course of Its present session has 
appropriated over ?10 000 000 000 In 


the form of cash and of contract authorial 
lions for national defense / 

Those appropriations will he spentf t 
order 14 394 airplanes for the Army mod 
N avy and so make a start on a pronal 
which calls for the production of 3,00 
planes a year by July 1942 to procure/ewa 
plete armament and equipment for almod 
era highly mechanized army of 1200,00 
men and the hard to get In a hurry itjwns c 
armament and equipment for an adaftUaf 
800 000 men to start the build ng Mf an 
proximately 200 additional fighting" ah* 
which will give us a Navy powerful jgOBj 
to control the Atlantic and the F&ncJ. 
the same time and to provide new n&baal 
defense construction and manufafjnirjnj 
facilities including the expansion ofttfHp 
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of the National Defense Act of 1916 to re 
vive the World War Advisory Commission ‘ 
to the Council of National Defense which 
had been dormant for almost twenty years 
The Commission acts as a coordmating 
agency between the Government depart 
ments which have to procure national de 
fense material for the armed services and 
the industries which will have to provide it. 

When he made his appointments to the I 
key positions on the National Defense Ad \ 

visory Commission President Roosevelt 
gave the world a convincing demonstration 
of the fact that the United States still is a 
country where the really big jobs go to men 
who have proved that they have what it 
takes to handle them 
William S Kmidsen automobile assembly 
line wizard left his big job as president L- 
of General Motors to coordinate the produc 
tion of defense material break bottle 
necks and be the Commission s all around 
trouble shooter Edward S Stettinius Jr re 
S gned his $100 000 a year position as chair 
man of the board of the U S Steel to become 
the Commission s procurer of raw materials Sid 
ney Hillman who is in charge of coordinating 
labor and of training workers for the defense in 
dustries has been president of the Amalgamated 
Clothmg Workers of America ever since the or 
ganization of that union in 1914 

The other members of the commission are 
Ralph Budd the president of the Chicago Bur 
lington and Quincy Railroad in charge of coordi 
nating all our transportation facilities Chester 
C Davis a member of the Federal Reserve Board 
Who Is responsible for accommodating agncul 
tural problems to the defense program Leon 
Henderson of the Securities and Exchange Com 
mission in charge of the statistical study of 
prices and Miss Harriet Elliott, dean of women 


MEN FOR THE 
MACHINES 
Apprent eej of o 
Government orce- 
nol where worlert 
are be ng fro ned 
to meet the need 
for ill lied mart 
power Below a 
young mach B st 
w th hid plema 
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I Tniveraity of North Carolina, whose 
iclude the protection of consumers 
ng to keep down the cost of living 
the commissioners receive salaries, 
government pays their expenses All 
are assisted by staffs of executives 
ert advisers 

the Commission has no formal exec- 
ithonty it reports directly to the 
it and under the National Defense 
President has all the authority he 
3 drive through the defense pro- 
luthonty to establish priorities 
rould give Government orders the 
way whether or not business men 
uk*u and authority to place compulsory 
IrStnuSo the Advisory Commission has 
iVt-nTieil although it has w or n and is likely 
t\ continue to wear, velvet gloves over them 
irytt^Otlimgs with industry 
its fnithods are well illustrated by its 
Jof the question of priorities Sup 
p<4e fori example, that Greene & Browne 
ivhtejy -In the toy business decide to bring 
out l newjdesign kiddie car and place their 
ordtft- for j the machine tools necessary to 
majjjraatpre it. A week or two later Black 
& whitedign a contract to make — let s 6ay 
— arntifafflc gun parts They must have spe- 
citll) designed machine tools to make them 
aid they can t get those tools in a hurry 
‘fckntej Greene & Browne got their order 
a firntJ Black & White go to the Advisory 
JWWilfesion wtth their troubles Antitank 
hns^aeing. In the present unhappy state of 
rprla. affairs considerably more essential 

S irtly nation s welfare than kiddie cars, the 
ionpnission could ask the President to paste 
ty label on Black & White's order, 
;ene & Browne would have to wait 
istle for their tools But the Com- 
doesn t do that Instead, one of its 
itatives calls on Greene & Browne 
plains the situation Greene and 


. V ■ 


\U ! 




■ " ,r m< 


L ,<V J . ■ 


Assembling o Garand rifle of the U S Arsenal 
Springfield Moss Production of this new infan 
weapon was speeded up by tKe defense progr 


Browne go into a huddle and, bemg patriotic 
citizens, come out of it with an offer to hold 
over their new kiddie car until next year so 
that Black & White can get those antitank- 
gun parts into production 
The Commission calls that the preference, 
or voluntary priority, sjstem of procure- 
ment, and up to date it has worked so well 
that there has been no need to enforce legal 
priorities in order to get results 

The way in which Ralph 
1 ■ 1 1 1 Budd, the Commission's 

transportation codrdinator, 
deals with the railroads pro- 
vides another example 
of the ‘ Let’s go, gang’ ’ 
method of getting things 
i done without fuss or bad feel- 

B I ing Noticing that on June 1 

I l there were almost 164,000 

» box and open-top cars— 

1 slightly over ten percent of 

the railroads’ freight-carrying 
rolling stock — awaiting re- 
pairs and anticipating heavy 

* ^ After reconditioning 

these 75 -Millimeter 
field gun barrel* will 
be mounted on new 
high speed carnage* 


■ytrlffc this fall, be wrote (as 


^✓"Tfeatixig Vt5m*-iT'aWe\»Li r e that they would 

Le-afcle_to do tfceiFfyt of the defense job 

the imes'sbtold “reduce the proportion of 
•bad orders to less than six percent by 
v October 1 The October figures area t avall- 
^■able yet but it a a dollars to-doughnuts bet 
that when thev are released they will show 
'that the number of cars needing repairs 
7 has been reduced below the requested figure 

I TS ability to make good use of the per- 
sonal approach Is one of the Advisory Com- 
mission a biggest assets The automobile 
manufacturer who gets a letter from it ask- 
ing him to go into the making of airplane 
cannon knows that it didn t come from some 
War Department brass hat hut from Big 
Bill Knudsen the fellow who knows all 
about assembly lines The union official 
wbo is asked to solve the labor problems of 
a shell-making plant knows that he lan t 
dealing with some office-holding theorist 
but with Sid Hillman a veteran labor man 
Gaudy uniforms and high sounding titles 
may Impress people in some countries but 
American business men like to do business 


'wMch-'floutSfes the production of rifle bar- 
rels and In the development of a simple 
single-purpose lathe which can, If neces- 
sary, be operated by a woman and which 
can be produced by others than expert ma- 
chine-tool makers The work of the tool- 
making industry hasn t been spectacular, 
and some of It of necessity has been slow, 
but it has been highly effective 

Many people have feared that a shortage 
of some critical raw material might seriously 
handicap our rearmament. That Is possible, 
but the danger seems remote We have 
nearly all of the materials we need, and 
have them in quantities which are prac- 
tically inexhaustible For some years Gov- 
ernment agencies have been building Up 
stock piles of materials which we can’t 
produce and which we might bave trouble 
in getting in an emergency Just how large 
those stock piles have grown no one outside 
the Government knows, but it Is no secret 
that since Stettlntus was appointed to the 
National Defense Advisory Commission's 
procurement Job he and his staff have dis- 
played very considerable ingenuity in add- 
ing to them 

Most of our rubber comes from the Malay 
Peninsula and the Fast Indies, and our sup- 


with men Who wear the same sort of 
clothes they do and who speak their Ian 
guage That s one of the reasons why, even 
If some day we should get into a big war 
our industrial effort will be guided by 
Chilian* 

One of the reasons for bringing Knudsen 
to Washington was that he Is a famous 
breaker of production bottlenecks The 
first bottleneck be attempted to break on 
his new Job was in the machine tool indus- 
try Machine tools are necessary for the 
production of every weapon from a 30 
caliber rifle to a slxteen-lnch harbor defense 
gun Shells can't be made without turning 
latbes and the armor plate for a battleship 
can t be worked w ithout huge planers and 
millers A serious shortage of machine tools 
would block our defense campaign before It 
ever got started 


ply might be cut off If Japan went on the 
warpath against us That would have been 
fatal twenty years ago, but it Is much less 
serious today Several American manufac- 
turers are ready to undertake the large- 
scale production of synthetic rubber made 
from petroleum 

Ordinary gasoline, the lifeblood of mech- 
anized warfare, presents no problem Our 
supply of 100 octane gas of which our ex- 
panded air forces will use tremendous quan- 
tities is being conserved by means of an 
embargo, and adequate reserves are being 
stored in safe places 

The chemical Industry is cooperating 
whole-heartedly In the national effort, even 
to the extent of Its members exchanging 
closely guarded secret formulas with their 
competitors’ 


The firms fai the industry offered the f** VERY bit as vital to our national defense 
Government ioO percent cooperation, indi- C a* the man with the gun are the men be- 
rldually and through toe A'atibnaf Machine fund the man with the gun. The number of 
Tool Builders Association They already workers necessary to arm and equip each sol- 
had cracked one of thefr own potential dler and keep him supplied with the food am- 
bottlenecks by starting to train workers munition clothing and all the other things 
both in thefr plants and In cooperation with he needs in war have increased in propor- 
vocational schools. Priorities weren t neces- tion with the increased mechanisation of 
sary Ail that was needed was to tell the warfare In the World War we needed six 
uiol makers what the Government wanted workers for every soldier At the outbreak 
first. They put their facilities as completely of the present war German military authori- 
al the nation’s service as if war had been ties estimated that they were going to need 
declared. They cooperated with the Com- eighteen workers for each soldier! 

* Md Arm ? Ordnance Depart- Rearmament is different from war be- 
08 experts In designing a machine cause it doesn t have to make good the In- 
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credible loss and waste of 
war so we won t need so 
high a ratio of men in 
overalls to men m um 
forms Industrialists figure 
that during the coming 
year our defense program 
w on t demand more than 
a tenth of our industrial 
productiveness 

After investigating our 
probable manpower needs 
Sidney Hillman says that 
the reservoir of our 5 500 
000 unemployed workers 
will take care of most of 
our labor problems of the 
near future Many of 
these men are unskilled 
but many others of them 
it ere skilled and the Gov 
ernment is giving them 
the opportunity to take 
refresher courses at 
W P A wages to bring 
back the skill they lost 
during their years of rust 
ing Large numbers of 
unemployed youths are 
being trained for the de 
fense trades The Gov 
ernment also is cooperat 
ing with employers In 
pro\ ldmg on the job tram 
ing for employed workers 
who want to qualify for 
better johs and in train 
ing apprentices The 
United States Employ 
ment Service which has 
over 1 500 offices will help 
m bringing the right 
worker and the right job 
together and in overcom 
ing labor shortages in in 
dividual trades and in par 
tlcular localities 
We have the money we 
have the materials we 
have the manufacturing 
facilities and we have the 


knew the tremendous amount of make Weapons are rolling off the production 
ready work which would have to be lines in Government arsenals and privately 

done to increase production from a few owned factories The Springfield Arsenal is 

hundred planes and engines a month making 1560 Garand rifles a week two 

to 50 000 planes and 125 000 engines a years ago its production was 150 a week, 

year Most of the planes on order now are One manufacturing plant is turning out an 

training planes— they are needed first average of six light tanks a day 

Knudsen is confident that the industry in Work has been started on a Govern 
addition to filling its British contracts will be ment owned Du Pont operated powder 

able to give us 18 000 Army and 1 000 Navy plant at Charlestown Ind Next spring it 

planes by July 1942 It will take at least will start producing 20 000 pounds of 

another two years for it to reach the 50 ODD powder a day In 1917 the contract for our 

a year production level first powder plant wasn t signed until after 

Most of the 10 340 large and small manu we had been at war for seven months A 

factunng plants — located in forty five states seamless tubing manufacturer in Pennsyl 
—which have been approved by the Army vama is making steady deliveries on a $25 
and Navy have received orders and are 000 000 airplane bomb order 
working on them Within the next month or so the Quarter 

master Corps will take delivery of 5 000 000 

A MERICAN industry is literally beating yards of serge which will make 1500 000 
.plowshares into swords Manufacturers O D uniforms 4 000 000 yards of heavy 
of agricultural implements are producing gun woolen cloth which will make 1 000 000 over 

carriages and combat wagons producers of coats and 1 500 000 yards of worsted shirt 

lathes for making wooden shooting gallery ing which will make almost 1 000 000 shirts 
ducks are turning out lathes for army for fighting men 

shoes church pipe organ makers supply Work is being rushed on the Navy s com 
wooden frameworks for military saddles bat ships now under construction As soon 
Makers of printing presses are producing as they are off the ways their places will 

the recoil mechanisms for 155 millimeter be taken by other new fighters The expan 

howitzers manufacturers of vacuum clean- slon or shipbuilding facilities soon will be 
ers are making gas masks and specialists started to take care of both naval and 
in adding machines are turning out shell merchant ship construction 
fuses Factories that formerly created toy From coast to coast the roar and clatter 
soldiers and miniature trains are develop of machinery and black smoke belching 
ing gears and canteens troops in the field from factory chimneys are telling the world 
will sleep under mosquito netting furnished that if any emergency arises America will 
by firms that make lad es underwear not be caught unprepared' 




Drs Bodion and How# studying microscope si des in porotys s tests 


Tests on Monkeys 
Give New Clew to 
Infantile Paralysis 

because Infantile pa- 
ralj sis leaves a pattern of 
inflamed tissue along 
nerve tracts two scien- 
tists at Johns Hopkrns Um- 
v ersity, Baltimore lid . 
Drs Howard A Howe and 
Ynrrtii ’nave \&vn 

able to prove that it can 
enter the body by several 

doorways Through ex- 
periments with monkeys 
they have shown that the 
infection can reach the 
spinal cord by either the 
mouth or the nose 


Insane Patients Helped by Electric Shock Treatment 


Fighting insanity with electric shock is 
the most dramatic recent advance m the 
field of medicine At the Ne^ York State 
Ps>chiatnc Institute in Nevv York City, 
seemingly hopeless cases of the most com- 
mon forms of insanity schizophrenia and 
dementia pnecox, have been shocked back 


to apparent mental health by the new 
treatment Electrodes at the ends of a 
caliperlike instrument are placed just in 
front of the ears on the patients head 
From seventy to 100 volts of current pass 
through his brain The result is a violent 
convulsion resembling an epileptic seizure 
In some cases, a single electric shock 
achieves what seems to be a medical 
miracle, restoring - the patient to samtj 
Previously, insulin, snake venom and 
metrazot have been used to produce 
shock The electric treatment is painless 
leaves no after effects and costs less 
than shock producing drugs 



S fnpl# apparatus for treat ng insanity by 
eleetrc shoot At r ght electrodes are 
be ng adpjsted to the head of a sufferer 
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Reody for on osccnf Nary ac onouis fake aboard a cage of p goons to carry reports bock to Hie r base 


W ITH dive bombers and 400 mile an the field at Lakehurst N J where the bal 

hour fighting planes in the head loon school of the U S Navy is entering 

lines few people know that the its twentieth year silver hued gas bags 

drifting free balloon the earliest of all have traveled a total of more than 25 000 

aids to aerial warfare is still an essential miles In training flights Because a blimp 

link la America s defease program From with a disabled engine must be bandied like 
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By ROBERT E. MARTIN 

a free balloon, all men in the Navy's Iighter-than-air 
service begin with a balloon course at the Lake-hurst 
school 

The six 35 000 cubic-foot balloons used in the w ork 
are inflated w 1th helium As one of them is filled for 
a flight, the ground crew adjusts tho netting carefully 
so the five-foot-square dicker basket is exactly cen- 
tered With as many as four students and an instruc- 
tor squeezed Into the basket, the ground crew • w alks 
tho balloon, towering seventy feet in the air, out onto 
the field from the hangar in which it was Inflated 
Instruments road maps a w oodsman a compass and 
carrier pigeons are loaded aboard Then comes the 
start A shower of sand ballast, a slight upward push 
by the ground crew and the great gas bubble soars 
away So silently does it drift through the sky that 
men calling upward from tho ground can be heard 
distinctly at an altitude of 1 000 feet 

During the first five flights the student watches 
and learns On each trip he performs some new task 
In connection w ith nav igatlng the balloon To rise he 
throws overboard ballast to descend he lets out gas 
through a valve at the top of tho bag Throughout a 
flight, there Is a continual small seepage of gas so that 
ballast has to be discarded from time to time to keep 
afloat To a balloon ballast is what fuel is to a plane, 
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Th« itart Frit bolloonx ora directed by 
(tiling levels whero favoring winds blow 
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when it is exhausted, the fl ght must end. 

Some years ago before he! urn was used 
m Navy balloons Lieutenant Commander 
Samuel JL Bailey and two students from 
iakehurst were riding under a hydrogen 
filled gas bag n p tch darkness over the 
Alleghen es For hours their balloon had 
been losing lift At one o clock m the morn 
mg Bailey dec ded to settle In for a 
landing The basket was four feet from the 
ground when h gb te"s on w res loomed 
directly ahead Bulging with thousands of 
cub c feet of explosive hydrogen the great 
bag struck the cables. At the same Instant, 
both students leaped The balloon bounced 
back and then shot I ke a cannon ball 
toward the sky By hanging to the valve 
rope all the way up Ba ley stopped the 
zoom at 8 000 feet and descended unharmed 
on a mountamtop farm 

Ovem ght fl ghts are next to the last 
ones made by students at the Lakehurst 
school. As a special precaution the Navy 
sends a warning to all air line p lots to 
watch out for the balloons Two 1 ghts a 
steady white one and a flashing red one 
are suspended under the baskets Both are 
battery run Because of the more even tem 
perature at n ght, two bags of ballast will 
often carry a balloon through the hours of 


darkness On the other hand during 
one day trip Lieutenant Commander 
It F Tyler hnd to throw out five 
bags— 150 pounds — of ballast from 
an altitude of 500 feet to keep from 
being carried to earth by a strong 
downdraft over a cool swamp a few 
miles from Lakehurst 
Solo flights which end the train 
lng are never started If the breeze 
is blowing faster than fifteen miles 
an hour and all trips begin only 
w hen the w Inds bio v from an east 
erly direction carrying the balloons 
Inland aw ay from the near by At 
lantlc With the wind ns navigator 
carrying the gas bag in whichever 
direction It blows the Navy balloon 
riders are never sure where they 
will land One crew last year de 
scended in the middle of a cemetery 
another In brambles six feet high 
Whenever possible the landing is 
made Just beyon i woods so the 
trees form a w indbreak Valving out 
gas the pilot brings the basket to 
within fifteen feet of the ground 
Then he jerks the ripcord tearing 
out a long panel in the side of the 
bag The gas rushes out the bag 
collapses and the flight is over 
At the end of every overnight 
journey pigeons are released to 
carry back wqrd of the landing lo 
cation and the bag and basket are 



shipped home by freight During 1 
shorter daytime trips a truck fol 
low s the drifting balloon to pick ujT'* 
the equipment and crew 
The simplest job these Navy 
truckmen ever had came at the end 
of one training flight last fall The 1 
balloon took off In the morning and 
drifting west on a sea breeze dlsap 
pcared Late in the afternoon It re j 
appeared over the field riding a 
w lad that blew in the opposite dlrec I 
tlon at a higher level and descended 

for a landing only a few hundred 
yarls from its starting point f 
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Affer the lond n g p geon* ore 
released w th repo t* fo head 
qua ieri Then the bag i care 
fully railed up and placed in 
the boslet At the left the 
balloon Is loaded n the t uel 
wh eh hat followed t* fl ght 


Electric Eyes Clock Plane 
in New Timing Device 



E lectric eyes replace 

human observers to clock 
the speed of fast planes with 
new prec sion in a photo 
electric timing sjstem per 
fected by a Los Angeles 
Calif test pilot Inclosed in 
vertical boxes open to the 
fikj the Ight sens ti\e cells are placed at 
the start and finish of a carefully measured 
course As the speeding plane passes over 
the first box, it d ms the light reaching the 
cell, which responds by starting a stop 


watch The second cell similarly actuated, 
stops the watch. By comparing the elapsed 
time with the length of the course the 
planes speed is readily computed. A half 
mile suffice^ for the course and approach. 


Trailer Serves as Office for Airport Flying School 

Telndled out on Flojd Bennett Field w hat to do with a plane Posted ins de the 
Lew York a rolling airport office makes a walls of the trailer his orders of the day 
convenient headquarters for Archie Baxter inform his three assistants of the work cut 
while he teaches a group of fl gbt students out for them 




Test-Flight Recorder 
Puts Sixteen Voices 
on a Single Tape 



S IXTEEN men may talk at once 
through mouth or throat micro 
phones into a remarkable dic- 
tating machine for use during air 
plane test flights pilots and en 
glneers at various stations in a 
plane may thus record their ob- 
servations simultaneously Any one 
of the voice channels will also reg 
Ister mechanical vibrations occur 
ring at the individual pick up sta- 
tions When the plane lands the 
apparatus plays back the recorded 
voices which are transcribed by of 
fiee secretaries wearing earphones 
and sitting at typewriters 
Through a standard sound record 
ing process voices and noises are 
imprinted magnetically upon a pair 
of moving steel nbbons each half a 
mile long and a quarter inch wide 
The novelty of the new multiple re 
corder, devised by Herman b Heller 
of Los Angeles Calif lies par- 
ticularly in Its ability to make a svn 
gle tape carry as many as eight 
unscrambled recordings 

NOT EMBER,19$o 





Floating Wing Tips 
Give Added Safety 
to Light Plane 

F OP comb mag safety features of unusual 
variety m des gnmg a 1 ght monoplane 
for private flyers Emil Doebler of Buffalo 
N Y has won expert commendation 
Vert cal flaps of bis own invent on flanking 
the rudder supplement standard wing flaps 
as air brakes Turned inward they help 
to reduce landing speed — eliminating side 
slipping or fishtailmg Into a small field— 
and also concentrate air flow upon the 
rudder so as to retain effective control 
Wmg Slots at leading and trailing edges 
assure needed lift by providing an even 
stream of air over the surface Ailerons 
mounted on floating wing t ps which line 
up with the wind like weathervanes give 
full response at angles of attack large 
enough to make ordinary ailerons in 


effect ve After a three point landing us ng 
a tail wheel the craft settles forward upon 
a tncycle landing gear and wheel brakes 
bnng it to a quick stop Hinged wings will 
swing back aga nst the fuselage to reduce 
the cost of rented hangar space In bad 
weather a pilot could make an emergency 
landing on a h ghway fold the wings and 
drive away Because of the roadability of 
the machine the designer has added a 
propeller guard 




How 0 le on* on float ng 
» ng » pj g ye full effect 
w th tiie w ng* at ofty ongle 

D aw ng at left (how* how 
plane land* on ta I wheel 
to* * on t* t cycle geo 
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Table-Top Armada Shows Famous World-War Planes 



A table top air fleet of midget fighting 
planes representing most of the aircraft 
used in the first World War has been as 
sembled by Allan F Kitchel Jr of New 
York City Ail of the models have been 
constructed to the same scale one eighth 
of an Inch to a foot The first plane Kitchel 
built was a miniature reproduction of Von 
Richthofen s famous Fokker tnplane This 
and later models were all created with 
wooden bodies and wings carved with a 
jackknife and razor blades while the fly 
mg wires were added with a needle and 
thread To hollow out the cockpits of the 
midget planes Kitchel used a heated nail 


Allan KUhnl 
potet bei do 
h i carefully 
modeled eol 
lect on of hr 
to c planes 


Lie Detector Tests Emotional Make-Up of Air-Line Pilots 

To determine the emo 
tlonal stability of pro 
spective pilots American 
Airlines has begun mak 
ing tests with the lie de 
tector a del cate electrical 
apparatus developed for 
use in criminology After 
electrodes are strapped to 
the hand of the subject 
minute variations in body 
current are noted as the 
test placing the prospec 
tive pilot in various emo 
tion producing situations 
progresses A record of 
these variations in body 
current enables the oper 
a tor to obtain a picture of 
the emotional make up of 
those applying for posl 
tions as pilots 
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X-RAY MACHINE SPEEDS 
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T O DETECT invisible 
flaws in airplane fit- 
tings, Tom Tnplett and 
Victor Barton have X-rayed 
1 000 000 parts daring the 
last five years m the Lock- 
heed plant at Burbank, Calif. 
This j ear, alone, they ex- 
pect to equal or exceed that 
figure. What makes the 
speed up possible is an 
automatic X ray machine 
they have developed, capa- 
ble of exposing 114 sheets 
of fourteen-bj seventeen- 
inch negative every minute. 
A marvel of mechanical 
precision, it adapts nssem- 
blj line technique to -what 
has hitherto been a time- 
consuming bottleneck in 
production. Ten of the de- 
vices, it is estimated, would 
make all necessary radio- 
graphs for Americas goal 
of 50 000 planes a year' 
Standing ten feet high 
and four feet square, the 
big X-ray machine handles 
the largest airplane cast- 
ings made. Open gates, on 
each side of Its cabinet, per- 
mit making seetion-by-sec- 
ticm “panoramas” 01 fabri- 
cated pieces up to two feet 
wide and thirty feet long 
Dozens of smaller parts 
maj be X rayed at once. If 
stepped-up production of 
transports and bombers de- 
mands a higher tempo than 
is possible by hand feeding, 
a continuous comeyor belt 
will carry the parts to the 
apparatus. 

Shielded from the danger- 
ous rays by 1 500 pounds of 
lead that sheathes the cabi- 
net, the operator stands 
alongside the machine 
Once he has preset its con- 
trols, for the desired ex- 
posure and rate of feeding, 
be can deiote all his at- 
tention to getting parts on 
and off the coni ej or If the 
powerful X ra\ tube within 
the cabinet burns out, it 
can be replaced in sixty 
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seconds An electric hft 
raises and lowers the bang- 
ing, and the tube plugs 
directly into its transform- 
er, eliminating high voltage 
cables 

As intently as a surgeon 
would study an X ray ot 
bis patient, experts examine 
the developed pictures of 
the castings in illuminated 
viewers designed especially 
for the purpose If a part 
la of uniform thickness, and 
contains no defect, it will 
give a shadowgraph, of 
perfectly even grayish tint. 
Let there he such a flaw as 
an air pocket or a cavity 
caused by internal strains 
however and the X ray 
“fingerprint promptly re 
veals it Sine* the rays pass 
through less thickness of 
metal at this point they 
give a stronger impression 
leaving a spot of different 
tint on the picture Even 
m views of castings of ir- 
regular thickness, where 
some parts naturally ap- 
pear blacker than others, 
the engineer's trained eye 
instantly spots any telltale 
blemish In the X ray im- 
pression. Since every part 
Is numbered {or identifica- 
tion, any offending one may 
speedily be traced and dis- 
carded, saving lives that 
might be risked by its 
failure in flight. 

For fittings that pass the 
test, the identification num- 
bers enable a record to he 
made of the plane Into 
which each one goes Thus 
a continuous history may 
be kept of the performance 
of aft "stress parts,’ the 
hidden but vital elements 
that hear the strain of 
hanking, diving, and twist- 
ing m modem aerial com- 
bat. If one of them fails m 
action, its X ray record can 
be checked and the spot 
where failure occurred can 
he studied for redesigning 



Gcnfawg east ngj to be photographed In the upper picture on K- 
ray technician is hunting flcwj in a negative showing forty-one parts 
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Cellophane Covering for Model Plane 

Thin sheets of cellophane 
held on with model airplane 
cement form the covering for 
a model plane built by Jack 
Schieder of Trenton N J Pe 
veallng the workmanship 
within the « ings and fuselage 
the covering shrunk tight by 
a steam bath also provides an 
ideally smooth surface for the 
gas powered model Neat re 
pairs are quickly made on the 
coveting by patching on strips 
of transparent Scotch tape 

Boy's Midget Tractor 
Is Just Like His Dad's 

WniLF Marcus Ming Sr a 
Mississippi county road super 
intendent is towing heavy ma 
chinery with his huge track 
type tractor Marcus Jr is 
usually at home towing his 
playmates wagons here and 
there with his own 1» horse 
power working model of his 
dad s juggernaut Father son 
and machines are below 
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Twin-Hulled Passenger Cruiser Hits 50 Miles an Hour 


Hurtling across the waters of the west- between. Sochi and Sukhum in Soviet 
ern shore of the Black Sea at fifty miles Russ a. Planing the entire distance on its 
an hour the twin hulled streamline craft novel \V shape bottom the express cruiser 
p ctured above carries passengers mail and boasts a commod ous cabin straddling the 
express In a recently inaugurated service two hulls and open cockpits fore and aft 

Division Marks on Steel Pipe 
Make It Easy To Measure 

Steel tubing of the rigid conduit type 
used to carry wires close to machinery and 
fuse boxes or down the sides of houses 
from overhead lues is now available in 
ten foot lengths marked m inches and feet 
to facilitate cutting it into desired sections 
Special d rections for bending the pipe are 
furnished on a tag which also carries a 
chart to show instantly the length of p pe 
taken up by each bend The interior.of the 
pipe has novel raised and rounded knobs 
The log to I m\ \>z\ on fo bend ng (be new p pe that make- It easier to slide Wires through 
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Gummed Rings for Notebooks 
Come in Handy New Form 

Gummed reenforcements or tabs for the 
holes in the pages of loose leaf notebooks 
are now being furnished in stacks like 
doughnuts on a st ck to facilitate attaching 
them As shown in the illustration at the 
left renewal packages of the tabs come 
ready stacked for placing on the applica 
tor In use the bottom tab is dampened and 
the applicator pressed against the page 
The gummed tab is left sticking to the page 
when the appl cator is 1 fled and the next 
sticker is immed ately ready for attaching 
Much time may be saved with the device 
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Robot Observer , 
Radios Report | 
on the Weather j 

NO LEATHER MAV need t 
tend the compact observa 
tory pictured at the right 
for electric attachments in 
terpret the readings of its 
numerous instruments and 
an automatic radio trans 
mitter puts them on the air 
Receiving stations thus ob 
tain complete information on 
the air temperature baro 
metric pressure relative 
humidity speed and direction 
of wind and rainfall at the 
observation post Developed 
by Wilbur S Hinman Jr of 
the National Bureau of 
Standards the robot stations 
are especially suited for re 
mote or hard to reach loca 
tions where the maintenance 
of meteorological observers 
would entail physical hard 
ships or undue cost A trial 
Installation at Washington 
D C pictured at right, is 
reported to have given thor 
oughly satisfactory service 
in exacting tests Because of 
the simplicity of the mechan 
ism there is little about It 
that can get out of order 
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Ear Pads Protect Baseball Batters from Wild Pitches 



SI pped on I te a pa r of rad o earphone! fhe new baseball safely 
pads protect the s des of the heod when the player goes up to bat 


Ear muffs for baseball 
players are urged by Ford 
Frick president of the Na 
tional League to guard bat 
ters against injury from 
pitched balls Made of rub 
ber and leather the twin 
pads are joined like the ear 
pieces of a telephone headset 
and as easily slipped In place 
as shown in the illustrations at 
the left. Their generous pro 
portions afford nearly com 
plete protection for the head 
as the batter faces the plate 
while apertures permit per 
feet hearing Despite their 
effectiveness the lightweight 
guards are said to be no 
hindrance to the players 
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4 ^ ■ i Two-in-One Welder 

Rolls Up to Its Job on 
0 JI{ \\ Pneumatic-Tire Wheels 

i \\ I [1 I yi 'll July — t Equipped with two welding 

} X J MCtY'j l\\ \( Bk‘G ►' T] ' I guns a new shop outfit eliminates 
} ' 'wijj \\\'l Hi j RVW l the need for duplicate equipment 

V- Y5*£££rc^5rfp Y 1 Instead of requiring work to be 

j brought to it, the unit rolls on 
' * i J ,-y pneumatic tire wheels to the Io 

\/-i if 1 \ V !| cation of the job Necessary con 

" \\ 1 I] I '■(^V ] u sections for air water and power 

A V \|/»Lt3ifT •— A\JP j can Instantly be made A single 

V*2l ” transformer operates both wetd 

y \ | w ' I wg guns and the transformer 

a I \ I and gun jaws are water cooled. 

j| \ | /Jj New Enamel Gauge 

•1 V t * Mr- Recently developed by en 

\ r ~i f \ L }T> £/e?3V •• \X\fW/ gmeers of the General Electric 
X I I Company at Schenectady Is Y 
( , V,\_ |Y P-vV^ftCv i'\\ *7 & hew electric gauge indicates 

J l'yT»1 ii.' *- If V\ ly differences as small as a ten thou 

* ' W | . V j'VJ. sandth of an mcb m the thickness 

VjT ■ c_~^* s. of porcelam enamel applications 

\ The gauges have proved particu 
‘ • larly useful in the manufacture of 

refrigerators stoves and other 

One man can wheel f he weld eg maeh ne wherever it » needed enamel w are 

Piano Keyboard Replaces Mallets for Playing Vibraharp 

A piano kej board takes the place of closes an electric switch and actuates an 
hand held mallets to play the vibrachord, electromagnetic hammer that strikes a 
latest addition to the xylophone family of blow against the corresponding metal tone 
musical instruments Depressing each key bar Separate switches control a vibrato- 

resonating effect. The inventor 

T-KYj i ‘ I '{' ' ? 311 orchestra leader created the 

L t 1 f! r*“ U1 j | *i novel Instrument by remodeling a 

I*| .i.jl'tr i I I jj standard one for which he could 

n.t. I, ' 1 , _L -L-^r e <- find no player bow his wife a 

* fl 1 , A' pianist, plajs it fn his band. 
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Called a "v brachord"* by its eventor tbe nsfrvmenf 
hai a J/j-oefare keyboard thof actuate* maqnet e 
hammer* to itr iethebars. R ght folded for carry ng 
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New Bottle Cooler Substitutes Cold Air for Ice Water 


TO dispense bottles free from 
dripping moisture a new electric 
powered beverage cooler substi 
tutea a blast Of cold dry air for a 
tank of ice water Wire dividing 
racks within the refrigerated cabi 
net serve to segregate various 
brands of drinkables or to desig 
uate the warm bottles last added to 
the box Opening the top auto 
matically turns on a light that ll 
luminates the entire compartment 
When in place the stainless steel 
sliding top may be used as a 
counter or serving stand 
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The orrow po Mi to a row of a r duet* from 
wh ch cold a r flows from the cool na un t 
A sldng top g ves access to the bottle* 


Children's "Tummy Desk" Satisfies Their Yen To Sprawl 

Catering to children s quaint Ideas of short, detachable legs are made fast it be 
comfort a manufacturer has Introduced a comes a useful bed desk for children or 
tummy desk for those who like to do their adults Beneath the hinged top Is ample 
lessons on the floor It may also be used storage space for books pads and pencils 
on a table top where its rubber feet pre while a removable bracket at the back holds 
vent it from marring the finish When a large roll of scrap paper for scribbling 




F ITTED to any piano a new attachment 
makes it sound as if tw o mus clans were 
playing an instrumental soloist and a 
piano accompanist. To render the melody 
one note at a time the player uses a bank 
of thirty six keys mounted beneath the 
regular fingerboard. Organlike stops give 




this solo part the tone of brass wood wind, 
or stringed instruments at will Meanwhile 
the performer fingers the accompaniment 
upon the usual keys A knee lever controls 
the volume of the solo tones which are 
produced In vacuum tubes and made audible 
by a compact loudspeaker With the at 
tachment at one end of the keyboard two 
persons can play a duet. 

Novel Hand Bending Tool 
Shapes Metal Accurately 

TO AID in filling small orders of from fifty 
to 300 duplicate parts without the trouble 
and expense of making forming dies a 
Minneapolis M i n n. mechanical products 
firm sought a universal hand forming ma 
chine Finding none on the market Ita 
craftsmen designed and built one of their 
own. When neighboring shops clamored to 
borrow or rent the original model, the Alin 
neapolis concern decided to manufacture it, 
and cow it has become one of their leading 
products A precis on bench or vise tool it 
bends round or square rods and tubes wire 
and strip stock to curved or irregular 
shapes with 1/1 OOOth-of an inch accuracy 
and much saving of material 
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Bulletproof Tire 
Heals Own Wounds 
in Army Tests 


R 


Fired point blank into the 
tread of a new military tire, 
bullets from army rifles and H 

machine guns recently provided * 

a spectacular demonstration of 
the ability of newly devised 
triple-layer inner tubes to seal 
themselves when punctured The Examining a tire after rifle bullets had been fired into it os 

tires, developed for Use in the shown above in tests ot the Aberdeen, Md., proving grounds 

United States Army by labora- 
tory workers in Akron, Ohio, are ex- layers seal themselves without appreciable 

pected to prove v aluable on gun car- loss of p-essure when they are pierced by 

nages, antiaircraft gun mounts and ma- bullets At the famous Aberdeen proimg 

chines of motorized cavalry Three layers grounds, in Maryland, Army officers fired 


of Special rubber compounds, one of which 


caliber bullets into the tires 


is semiviscous, give the new tires their One tire pierced by 50 caliber machine- 
ability to ‘swallow bullets without being gun bullets, continued m service for 200 
punctured The inner tubes formed of these miles w ithout additional inflation. 

latex Injection Kit Repairs leaks in Ball Bladders 

With a compact repair kit just m- r~ ^ " 7 1 *" 

troduced by a Los Angeles concern, | \ j j 

anyone can repair small leaks in J ' / 

beach balls, basketballs and footballs l f f JSBfkgJF St 

The kit consists of a tube of specially j f A / Z 1 

compounded liquid latex and a hollow j * 

needle through which the fluid is ' j \ 

forced into the interior of the bladder 'v / ^ ? ** v ' 

The latex is reported to seal a small n 1 f X 

puncture in a few seconds The whole Fs f fjr J * »' 

job ot repairing a punctured bladder ; — /■# / y ' j 

is said to be accomplished m about 1 v 

one minute As soon as the latex has \ q ^%r" 

had time to fill the hole, the ball is as f •" 

good as new and can be pumped up t ... __ _ 

“ a P" 1 “ to ™ <®>“ A hollo. „„J|. „ lo * .... ,L~ ul;. 


NOVEMBER, 19^0 


A hollow needle is used lo force latex into the fa 

inventions 



Paint Mixer for Stores Blends Colors To Suit Buyers 

CISTOM made paint of any tint 
that a customer may fancy can be 
obtained from stores using an in 
genious new mixing system. A 
dealer need keep in stock only a few 
standard colors of base paint m 
cans These are supplemented by 
cartndgelike tubes containing blend 
ing hues Without removing the 
main lid of the special can the con 
tents of any cartridge may be in 
jected through a small auxiliary 
opening and an electric agitator 
thoroughly mixes the blend In two 
minutes time Thus a shopkeeper 
can offer a selection of several hun 
dred colors while keeping his store 
space and inventory to a minimum 

Synthetic Glycerin 

GucERIV, commonly obtained as 
a by product of the soap Industry 
can be produced in sufficient quan 
titles from petroleum to meet any 
wartime requirement according to 
chemists of the Shell Development 
Company 


New Slot Machine 
Shows Sound Films 

Sound - movie cabinets oper- 
ated by dropping a coin in a slot 
and quickly installed anywhere 
offer a new form of entertain 
ment for railroad stations lunch 
rooms and other public places 
Sponsors of half a dozen makes 
already m use or nearly ready for 
production expect them to com 
pete In popularity with the com 
operated phonographs now m 
vogue A typical model is shown 
at right with James Roosevelt 
son of the President watching 
one of the reel3 his film company 
has made for \X "Using sixteen 
millimeter film it presents a 
three minute program the pic 
tures being projected on a small 
screen at the front One maker 
proposes a more ambitious sort 
of installation From a suitably 
located cabinet in a restaurant 
a system of mirrors would con 
vey the images so that they could 
be viewed by occupants of every 
booth In the establishment. 




HVENTIONS 


POPULAR SCIENCE 



The Man 



with the Net 


FILES of the Federal Bureau of Intestiga - 
lion (onlain 250,000 nicknames used by 
criminals They range front Carbolic Kid 
and lizy the Eel So Stow Town Blache 1 
and " Boo Boo Hoo lloo 

ADDERS base an antidote for tbetr own 
poison in the bile of then gait bladders 

DESERT TURTLES of the Southuett some- 
times mallow enough stater in a single 
drink to increase tbeir u eight forty percent 
C05K » MUST 
HAVE A 
RUBBCK. 

Shell. ' 


ICE CREAM factories sis this country use 
more milk ann tally than IfiOOOOO costs 
can produce 

KING CRABS bat e blue blood 

HORMONE SPRAYS now Present apples 
from dropping from trees before they are 
rspe 

CARBONATED soft drinks utre used in 
America as early as J807 

RATTLESNAKE SKIN neckties are being sold 
tn a Broaduay store sn New York City 
AH DONT 
HAVE TOCOS 
TO BROADWAY ( 

FORMNE 1 


CARRIER PIGEONS ststh a natural camou 
flage of mottled plumage are being bred for 
u artime ust 

SYNTHETIC RESIN made from cactus is a 
new product reported from Mexico 

GASOLINE las an explosne pouer more 
than ecg/ty times that of dynamite 

RACE HORSES j i the United States are not 
permitted to bate more that fourteen let 
lets in their names 

TOO BAD DOCS 
DON T NAVE , a' 

THFSAHCRULf' } 


Kitchen Utensils Lend a Hand 
in Odd Music of Cowboy Band 



Another alternately bows and thwacks a 
bull fiddle constructed from a washtub 
a stnng and a broomstick By pulling 
against the stick he obtains a variety of 
more or less musical tones 



Here* ill® full orchestra Ef m not ng the p ono 
now many fam I or art cles do you recogn xo n it? 


NO\ EMBER 1910 
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C oc 
t o o 
M i 


cWed glass candela 
md i)> P model mode by 
Hoe's!! shown at work 


ng dons by the Hosell* 


1893 When he married his 
wife also learned the art 
and the two went forth as 
a glass working team Then 
came the children — two 
girls and two boys — and 
each of course became a 
glass hlower During forty 
six years of exhibition in 
eluding a spectacular en 
gagement at the 1939 hew 
York Worlds Fair the 
How ells have instructed and 
fascinated literally millions 
ot persons in the secrets of 
this ancient art 
The Howells specialize la 
Bohemian glass blow mg 
so called from the fame 
gnen it by the craftsmen 
of Bohemia It consists in 
shaping all sorts of delicate 



objects from thin glass with the use of All blown work begins with a tube of 


only the Simplest tools and without any 
kind of molds Original stock comprises 
glass tubes and rods of various sizes and 
many brilliant cqIots. One of the most ex 
pensne types of th s glass Is the beautiful 
ruby glass which owes Its color to a salt of 
pure gold 

Besides skill and a keen artistic sense 


glass of the desired color and size This Is 
heated to the required softness — determined 
by the feel and color of the glass — and is 
expanded by blowing gently Into it, and 
lengthened or contracted by drawing It out. 
Beauty and elaborateness of a piece are 
determined only by the skill and imagina- 
tion of the worker 


the chief requirement is a hot steady and Crocheted glass is a special type of 


sootless fire How ell s fires come from 
specially built gas burners fed with air 
from a motor blower and capable of pro- 
ducing a temperature above 3 300 degrees 
Fahrenheit In working large pieces the 
heat is concentrated by using reflecting 
blocks of white pine 


glass working that has been developed to a 
high degree of perfection by Mrs. Howell 
Pieces of this work ranging from little 
glass baskets and candlesticks to elaborate 
candelabra and model sailing ships are 
built up loop by loop with yarn drawn 
from the end of a rod of crjstal glass 
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Bridge's 2,700 Lights 
Keep This Man Busy 


C OMBINING the Jobs of human fly electrician 
and lamplighter John J Klernan watches over 
the 2 700 electric lampa which light the great George 
Washington Bridge across the Hudson River In 
his work of Inspecting equipment and replacing 
burned out bulbs he climbs cables rides along wires 
In a bo sun s chair dangles high above the river at 
times more than 500 leet In the 
air His day begins with an in 
spectlon of the aircraft warn 
ing lights at the top of the great 
towers It ends with an cxaml 
nation of the countless navlga 
tlon lights dotting the anchor 
age piers In between the 
steel nerved Klernan walks miles 
uphill and down on the monster 
metal cables which support the 
3 500 foot span To guard 
against sudden gusts carrying 
him from these gigantic tight 
ropes he loops a safety belt 
over outrigger cables sliding it 
along as he advances A veteran 
steeple jack electrician Kler 
nan has been keeping the bridge 
lights burning since 1931 


John J K trnan doni h j lofgfy 
bolt lor hi do ly Inipgcf on of 
l(t« fghll on th« Sgo g„ Wash 
Inglon B dg» Th* olhgr v nwl 
»W (i m ot *o 1 on hug, cobloi 
hgh obovB Jh« Hudton Rver 



B EAMS doors and shelves from old houses 
supply Samuel Stochek New York violin 
maker with raw material for a fasci 
Dating craft His skilled workmanship 
transforms the seemingly worthless hits of 
lumber into exqu site hand made violins 
valued at up to Jl 500 apiece 

As a buff follows fire engines so Stochek 
trails wreckers demolishing outdated build 
mgs Friends help keep him Informed of fresh 
hunting grounds His object Is not primarily 
to save money for in these places he finds the 
kind of lumber he likes best. After fifty years 
or more of seasoning the wood Is Just right. 

A lucky collecting trip to some half de- 
mol shed house may yield him a perfect slab of 
quarter cut flame grained maple which will 
make an ideal hack — the resonating part — for 
a fine violin Other game Includes spruce for 
the top or sound board. Armed with a knife 
and plane Stochek probes each likely looking 
piece to test the cut color and grain If the 
wood Is yellow on the outs de hut white under 
neatb It has not aged sufficiently Deep peoe 
tration of the surface color indicates long sea 
soning Shavings of old wood crushed In the 
hand disintegrate into fine fragments newer 
wood is more cohesive Too fine a grain will 
make for undue loudness while grain that is 
too wide will detract from brilliancy of tone 
Back in his shop with his trophies Stochek 
begins the task of shaping the pieces Delicate 
gouging and placing constantly checked with 


calipers thins a curved hack until it is 
slightly transparent when held to a strong 
light. A single one of these pieces may 
take him a month to complete Other 
parts are assembled and after numerous 
coats of special varnishes and stains the 
violm is ready for use 

Stochek himself plays the violin ably 
but be likes even better to make one It 
gives him a thrill to fashion from a floor 
Joist that has resounded to the steps of 
thousands of people a beautiful instru 
ment that can sway tbe emotions of other 
thousands 
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Raw mater ol and f n shed product Th s 
beaut ful nstrumentwosmadef omwood 
I he the p eces on the workbench At th* 
left col per* a e be ng used to gauge 
the th eknew of o portly J n shed bock 


The vein below s valued at $1500 
Not ee the beauty ond stra ghtness of 
the flame gra n Yef all the wood came 
f om o bu Id ng that was be ng wrecked 




WHERE HEALTH IS 



C v ^BS36Stt 

■ a \ ! v - 

l r. ' 

A cent n AG Ba fou I la bo atory at Englewood N J 
wVc e mod c not |u coi a e ert acted f om it ange sou ecs 


R SIX OUNCES of grass juice 
Prescriptions such as that 
are all in the day s work for 
Abraham G Balfour Fresh 
bottled grass juice w hich is 
sa d to vie w ith spinach as a source 
of calc um and vitamins is hut one 
of more than "00 varieties of fni t 
and v egetable j'u ces and the r 
blends which he produces in his 
Englewood, N J laboratory His 
tin que factory is running twenty 
four hours a day and shipments of 
cho ce garden and orchard prod 
ucts from as far away as Cab 
forma arri\ e at Englewood on a 
daily schedule 

Balfour s unusual business be 
gan file j ears ago Adet cian en 
gaged m vitamin research he be- 
came Interested in the poss h lities 
of obtaining concentrated vitamin 
fluids from various plants and 
fruits Spec at machines, 6 uch as a 
wh rling plate that cuts vegetable 
pulp into shreds one ten thou 
sandth of an inch thick, and a 
press which squeezes out juice 
With a pressure of eighteen tons 
have been developed for the work. 

Among the most popular prod 
ucts or the Englewood laboratory 
in add tion to grass banana wa 
tercress carrot, and spinach juices. 
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lOCOMOTIVES no longer need be stopped 
L of their dnvmg wheels m a new tune 
saving method for reshaping flat and worn 
'pots Instead, brake shoes are replaced 
by oversize blocks which hold lathe cutting 
tools against the metal tires A winch then 
slowly tows the locomotive backward along 
the track by a strong cable w’bile the tools 
do their work. At frequent intervals testa 
with calipers show the progress made 
Tried out successfully on heavy moun. 
tarn locomotives the scheme Is said to have 
greatly reduced the period during which aa 
engine must be laid up for repairs Formerly 


■t took a week or ten days to dismantle 
the dm era remove the tires turn each one 
to size and roundness m a wheel lathe and 
restore the locomotive to service 'Sow only 
a small fraction of this time Is required at 
a great saving in cost as w ell. 


Factory "Sprinkler" System Uses Carbon Dioxide Gas 

Tj'inG carbon dioxide gas instead of to sensitive heat detectors that Open the 
water a radically pew sprinkler 1 system gas valves In pioneer installations de 
automatically smothers fires in rooms signed by Walter Kidde & Co of New York, 
where gasoline naphtha, oil, lacquer or nozzles may be located over small tanks 
enamel Is handled Employes have only to or a whole room may be flooded With gas 
rush to safety leaving the fire fighting Job as doors and windows shut automatically 
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Moving ihe Earth 

MECHANICAL MONSTERS HELP BUILD DAMS 


U P A twisting canyon leading to the 
crest of California s two mile long 
Hansen Dam a strange snakeltke 
vehicle rolling on giant tires taller 
than a man eased to a stop the other day and 
dumped more than thirty three tons of mixed 
sand and silt The spreading of that load 
marked the practical completion of the larg 
est earth fill structure ever built and ended 
the first practical test of several Ingenious 
earth moving machines designed to pick up 
loads that would tax the capacity of railroad 
freight cars and carry them at speeds of 
thirty miles ta hour across rough ground. 

Month by month the men who turn out 
these mechanical monsters for moving 
earth surpass their own amazing records 
Until recently self loading scrapers rolled 
on four wheels and were towed by tractors 
Then R G Le Toumeau a wide awake 
mid w estern manufacturer conceived the 
idea of combining tractor and trailer into 
a single vehicle The result was the Tourna 
pull a balanced two wheel unit mounting 
the engine linked by a novel coupling to a 
two wheel carrying vehicle 




Through a system of cables the operator 
raises the nose depressing the center and 
causing the scraper to bite into the earth 
When its loaded the front gate is closed 
Raising the center the driver then roars 
away at a half mile a minute speed 

The first of these odd cargo carriers 
mounted thirty four ply tires weighing 1 500 
pounds and hauled forty five tons of loose 
dirt and gravel — more than a box car can 
handle Recently Le Tourneau completed 
a new giant one nding nine foot tires 
These machines are capable of taking into 
thetf powerful steel yaw a seventy tons o£ 
materials or almost enough to fill two Tail 
way box cars Soon a 150 ton model capable 

By ANDREW R. BOONE 








Hauled by cobUi Up the face of an earth dam a rock sp reader depos ts 
jtone n em even sheet or the load pours ouf fh* rear gofe over rolle s 


of carrying: more dirt than e ghty small 
trucks will be ava lable 
Ne ther spr ngs nor steering wheels have 
been built into these odd machines Their 
h gh power D esel engines project in front 
of the wheels 1 ke large trunks To turn 
the operator slips a cone clutch and applies 
a brake on one wheel Engine power de 
livered to the opposite wheel swings the 
unit in less than Us own length 
Walk around any of these b g construe 


tion jobs and you 11 
see these tractor drawn 
tralers bouncing 
twenty five miles an 
hour across ploughed 
fields with tons of 
loose d rt piled h gh. 
Whereas trucks roust 
stick to prepared 
roads these babies can 
go almost anywhere 
Formerly rock was 
spread over the slopes 
of dams from trucks 
lowered by cables En 
gmeers were unable to 
smear the heavy cover 
mg to a un form thick 
ness however so a 
spreader which distnb 
utea the rock evenly 
and to any desired 
depth was developed. 
Resembling a large 
dump truck body the 
machine is filled by 
trucks Held in check 
by cables running to 
an electric crane the skip rolls by gravity 
to the dumping area There half the load 
si des cut on rollers as the machine moves 
slowly uph 11 Next tbe front of the body 
13 elevated and the remainder of the load 
is scattered 

The big machines must be kept going 
day and night to guarantee profits on con 
tracts running into the millions Formerly 
long drag 1 nes would pull In scoops of 
earth and lift it into waiting trucks To 
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You could buy four tried um priced oifiorftftb U* 
for the cent of one of these mommoth troetor 
f,rt> fu.ng o flat .» o t ob for Gorgunfue. 
0I the tire weighs o tot, ond a quarter ond he 
tube being inserted ot the left weighs 143 
pounds Below a crone IS used to lift <J tire 


beat th»s operation by 
a few seconds, Walter 
Holleibach, a western 
contractor, invented a 
combination drag line 
and conveyor Now the ■-* 

bucket pulls earth In- Irv'JCw , 

to a bin, and an end- ;v>W ■ , ft. \ 
less belt raises a con- «— . ^ t 

tinuous stream of the 

tiny particles dropping ' — 

them into the rolling - 

bins By this means, t-— ~ — — *—■ 

earth is stored at the 
loot of the conveyor, moving upward wben 
the operator presses a switch to fill a truck 
To keep these valuable machines on the 
move with a minimum of costly break- 
downs and repairs, a traveling service sta- 
tion made its appearance at Hansen Dam 
not long ago Four men operate the unit 
In file minutes after swinging into action 
alongside a tractor or truck, they can fill 
up the fuel-oil tank check and fill all tires, 
completely lubricate the mechanism with 
compressed-air grease guns, replenish the 
gasoline supply for the starting engine, and 
fill the radiator On big jobs these trucks 
move from vehicle to vehicle, to keep the 
wheels turning without delay 
How are flats repaired 7 It takes 
three men, pulling at a six foot wrench, to 
remove a 2 643 pound tire from the axle 
of trailer or scoop When the casing f«2Is 
off, it must be picked up by a crane No 
less than two pairs of hands can pull out the 


L\W' 

, MgAvvv;.*- ^ ~ 




143-pound inner tube from the giant shoe. 

After the heavy tube has been^repaired, 
it again is inserted in the casing, a protect- 
ing flap weighing fifty-one pounds shoved 
into place, and the tire towered la a cable 
sling onto the wide rim The tire, held In 
place by two rings, then is inflated to a 
pressure of fifty pounds, and lifted against 
the axle 

Ready to roll, these tires stand 104 8 
inches high are nearly three feet wide, 
and will carry 41,200 pounds each through 
dirt and gravel at a speed of twenty-five 
miles an hour Although they cost $4,285 
apiece, including a 5375 tube, you can 
scarcely compare their mileage ivith the 
tires on. your car, for thev seldom roll along 
a paved highway Regardless of cost, how- 
ever, men must move earth on rubber, for 
these tires supply the only springs on their 
bridgehke vehicles and make possible 
highway speeds over broken ground 
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T AKING pictures of places he 
has never visited provides an 
unusual hobby for Ernest E 
Draper, of Scarsdale, N Y Work 
rag all day as a commercial pho- 
tographer, and teaching at night in 
the School of Modern Photography, 
he has no time to spare in visiting 
scenic spots of the world So he 
does the next best thing, and re- 
produces them in miniature in his 
cellar workshop His camera 
clicks, and he has a photograph 
simulating a Dutch windmill a 
street scene in Algiers, a Ftocky 
Mountain landscape, or a diver 
opening a treasure chest oh the 
floor of the sea Hung in salons, 
his views have been praised by 
critics, and show such realism that 
many a visitor insists he has stood 
at the very spot portrayed' 

Only the simplest of materials, 


MOUNTAIN SNOW SCENE You may Hunt 




World on aTableTop 



available to any cam 
era fan w ho w ould like 
to try bis band at the 
noi el pastime are used 
by Draper to obtain hia 
striking effects Be 
cause of the enormous 
Ij reduced scale of the 
table top scenes \art 
ous mosses sene well 
for grass locust twigs 
for tree trunks and 
delicate sprigs of cedar 
for foliage Cotton 
sprinkled with, ground 
asbestos and salt 
OMlteirevm's&aBgSBen 
Cardboard forms build 
tags Modeling cla> 
useful for human fig 
ures and lanous ob 
jects also comes In 
handy for sticking 
trees and other features 
m place 

For a background 
Draper projects a lan 
tern slide upon a back 
drop of tracing paper 
Either a standard pro 
jector or a photograph 
ic enlarger may be 
used Backgrounds 
may also be drawn painted built up or 
enlarged from actual photographs A single 
100 w att bulb in a simple reflector Ulumin 
ates the foreground opposite it a sheet of 
cardboard acts as a reflector to lighten 
the dense shadows that It casts. 


In order Ibol Ihe $now moy preienl Ihe proper lex 
fore fo file eye of ffie comer© flie cofton i f rxf 
xpr nlled over I ghfly w Hi ground oibeilos . 


• oiler wV eh the whole scene » cooled w Hr 
*°'» feem o flour s ffer Above Droper *1 els 
ovt b dl on glats |uif bocl of the free 


Photog aph ng Hie 
f n shed sell ng 
The background « 
o genu ne mount© n 
photog aphprojec 
fed ©n a troc ng 
paper xcreen by on 
enlarg ng camera 
Nofe the 1 ght ng 


\ 






Note how the adjustable 
(octet centerf the bulb 
« the reflecta R ght 
(■tended fo b oad beam 


NOVELTIES 

Adjustable Reflector Socket 
Gives Controlled Lighting 

Suds sc both in and out and up and down 
the socket of a new photoflash, reflector 
permits the user to center bulbs of various 
sizes and to determine beforehand just the 
type of beam the reflector will throw By 
elevating the socket midget bulbs can be 
focused to give off an even light while de 
pressing the socket permits the reflector 
to accommodate larger size bulbs Pulling 
the socket forward or pushing it toward 
the reflector governs the 
width of the reflected 
beam The nearer the 
bulb is to the reflector 
the narrower the beam. 
Like a convertible lens 
permitting both wide 
angle or telephoto 
shots tbe new reflector 
enables tbe user to ad 
just his lighting to dif 
ferent conditions and 
for various effects 


Cotton Holds Tints in Color Kit 

Cotton batting Impregnated with colors for 
tinting photographs is now supplied In kits for the 
amateur After a bit of cotton is wound about the end 
of a pointed stick it Is dipped In water and the tint 
Is applied to the photograph. According to the 
manufacturer tbe colors can be applied to prints of 
any type surface If incorrectly applied the tints 
can be eradicated with a chemical solution 




Spring Clamps and Rods 
Anchor Tripod Legs 

To ra event tripods from slip 
ping when set up on tile or 
smooth linoleum floors a Simple 
spring - clamp attachment has 
been marketed by an American 
manufacturer The clamps which 
can be adjusted to any position 
on the legs of the tnpod anchor 
a trio of horizontal metal rods 
which prevent the legs from 
spreading on slippery surfaces 
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FOR CAMERA FANS 


Photo Album for Enlargements 
Uses Loose-Leaf Binding 

an alblm without pages is a new aid to 
filing choice enlargements Between covers 
of transparent plastic material a ring bind 
ing bolds narrow strips coated with adhe 
sive and protected by a transparent cover 
mg To attach an enlargement to the strip 
the covering is removed 



Movie "Tripod' Stands on One Leg 

Finished In black lacquer and polished 
t ' j { aluminum, a telescoping metal leg provides 
* v a steadying support for home-movie cam- 
, f \ i eras The fifteen-ounce accessory can be 
>-y<^ supported by a neck strap or on the ground. 

iff* 

. Jff\, Darkroom Trays Identified 
, Oj by Bright-Yellow Corners 

I Yellow corners on rubber coated dark- 

lf room trays show the amateur at a glance 
' V which tray holds a given solution, and let 
I him use the same trays for the same solu- 

\ 'J tions each time The trays have one, two, 
1 - f three, or four yellow corners 




Lever Ejects Movie Reels 
from Handy Container 

Press a lever and out pops the reel of 
home movie film you desire from a new 
metal storage cabinet holding a dozen eight 
or sixteen millimeter reels When the cabl 
net is opened the side swings down re 
veallng a strip beneath the film cans on 
which is written the contents of the various 
reels Pressing the lever above the desired 
reel ejects the can holding it 


Many Built-In Accessories 
Feature Midget Camera 

Little larger than a pack of cigarettes a 
precision camera built by Swiss watch 
makers and recently introduced in this 
country provides a surprising variety of 
features Four built in filters are selected 
by a small knob There is a built in ex 
posure meter a built in sunshade a self* 
timer and devices for taking stroboscopic 
pictures panoramas and pictures at right 
angles The cameras midget tripod is no 
larger than a fountain pen and has a handy 
vest pocket clip 


Folding Darkroom 
Is Easily Stored 
When Not in Use 

WEIGHING only forty 
five pounds a light 
proof dustproof col 
lapsible darkroom is 
now available for 
apartment dw ellers and 
those living in homes 
where a permanent 
darkroom is impossible 
Assembled It provides 
a working space 7 
long 6 V high and 3^' 
wide It can he knocked 
down in a few mo 
ments and when folded 
forms a compact unit 
only 46“ by 26^" by 
8 ’/a" The folding dark 
room is constructed of 
special double faced 
box board. 

Ideal for apartment dwellers 
roomy fold ng da kroom 

'squ es 1 tile storage tpace 
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Phonograph-Disk Shutter Checker 

BY HaCInG a specially marked paper disk on a, phonograph 
turntable and photographing It with the turntable revolving 
the amateur can test the speed of his between the-lens 
shutter The d stance a dot on the circumference of the disk 
moi es during the time the shutter 


Tiny Thermometer 
Clipped to Tray 

CUFFING to the edge of a 
photograph c tray a m dget 
out of the way thermometer 
giv es a constant check on the 
temperature of chemical 
solutions used in the develop 
ment of negat ves prints 
and enlargements The black 
expand ng flu d m the ther 
mometer is said to be easily 
seen under safeltghts 


Apparatus Simplifies 
Color Separation 

Reversing the usual procedure 
for making' color separation 
negatives from color transparen 
cies a new darkroom appliance 
is said to produce improved re 
suits Ord narily the transpar 
ency is placed in an enlarger and 
the image projected three times 
on panchromatic film with a 
different colored gelatine filter 
placed between the transparency 
and the film each time The new 
method emplojs a special metal 
box containing a lamp that illumi 
nates the transparency from be 
hind with the gelatine filter to 
serted between the light and the 
transparency A camera holding 
panchromatic film is focusedi on 
the illuminated transparency to 
record the separation negatives. 
The new procedure Is said to 
prevent fogging of the film. 

PHOTOGRAPHY 




Prolog oph ng tbs nvolv ng d il on a phonograph turntable Tho 
developed f 1m is promoted on the d sk » back to get ihutter speed 
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— IT - ' Vi "Concrete" Finish 

f i I ! .-> > • 

» ^ r — ~ — I _ £, * for Wooden Floors 

; , ' £ — 1 "-j f 1 Put On with Brush 

; N 1 -, J/UA ~ M ! ; Resembling concrete but 

\ ~t *.\\ fr* applied with a roofing or 

*- V 4 • f s»* ( ^ | whitewash brush as lllus 

_ „ ""i ''- t \ ! ''\l f C T ^ . trated at the left a new 

"'T'JZ < J "* “ paint’ prevents old wooden 

, — — r'vi 1 ' I ~ 1 __ floors from splintering Con- 

■ — C - . ~~~X I VlLi . ' crete floors with a tendency 

— -"C— •• I to dust may also be treated 

£Z ^ f ,1 ^ successfully Because of its 

I i | ^*NL **' extreme durability, the finish 

i | » 'v. is recommended for places 

• l i j \\ subjected to heavy foot traf- 

i *5 | \ fic, such as steps, and porch 

|| , flooring Two coats give a 

trr C - \v ' glossy enamel surface The 

« V. finish dries m twenty four 

f I hours, and may be obtained 
f w four tmts — green, red, 

j brown, and gray 

I Phone-Book Hangers 

1 - . _ J Keep Table Clear 

Apply lng th. new floor firn.h If dne, w.th.n twenty four hour, A C0NV ENIEVT new set of 

Cheese Flavored by Hickory Smoke SJa^VSeSSahoSe 

telephone table keeps the 

1 * " V? 1 """"” J’-'ft’ry— ' ' 1 ; ' r -! ' top clear for consulting a 

f ^ I— in, k ^ „ shoppmg list or jotting down 

l\r~ [ \B R" f memoranda Holders made 

f*-. y' A *•'» Ke «^ v eg of synthetic plastic, In dif- 

ii .aTT — -rft. ~ ferent colors, distinguish one 

L J ® 1 *** 1 ■ ™ ' 1 i , phone book from another 


C HEESE, like rasty hams now Is being flavored with 
hickory smoke'- In the process developed by experi- 
menters at Iowa State College two metal chambers consti- 
tute the ‘ smoke house ” In the first, hickory kindling bums 
to provide the smoke which is piped to a second chamber 
above it Here It comes in contact with small rectangular 
pieces of cheese wrapped in parchment The wrapping 
keeps the cbeese clean, while letting the flavor penetrate 
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Colored Hanger! hold directories 


AUTOS 

Visit the Auto Show with Cus & Joe 
HOW YOUR 1941 CAR WAS TESTED 
Drivers Wilbur Shaw Won't Bide With 



new model h ti the 
lolhlub ot Gen 
ol Motors prov ng 
oond to show how 
con sta nd a duck ng 


In the Laboratory anc 
on the Proving Ground, 
the New Models Are Pul 
Through Grueling Trials 

How much pedot presiu e do 
t tale to apply brakes at va 
oui speeds? Trial runs w th « 
reeo d ng dev ee t»U th« sto 







B ECAUSE engineers mounted toy size 
automobiles upside down in a wind 
tunnel, your 1941 car will give you 
more mileage to the gallon than your 
last one It bolds the road better when a 
gust of wind strikes It, for test drivers have 
sped cars like it past the fifty-mlle-an-hour 
blast of a giant propeller Its greater stam- 
ina and resistance to wear are consequences 
of such bizarre experiments as giving gears 
an artificial fever in a radio furnace 
The fact that the new cars excel the 1940 
models isn t any happen-so It s the Inev- 
itable result of unceasing research and con- 
stant trial at the great engineering labora- 
tories and proving grounds where new au- 
tomobiles are born Within the portals of 


1941 car To design them, and select the 
best materials available, research special- 
ists employ tools that would be the pride of 
any leading scientific institution A giant 
spectroscope reveals which of the fifty-two 
metallic elements are present in an alloy 
under test, by telltale lines visible in a rain- 
bow of colors, while ultra-violet and infra- 
red photography detect other identifying 
lines invisible to the human eye Transpar- 
ent plastic models of auto parts, examined 
under polarized or "one way light, show 
just where stresses are concentrated and 
make it possible to eliminate useless metal 
elsewhere Employing a cathode-ray tube 








Ill 



breeze of measured veloc 
lty sens tive meters and 
balances record its wind 

res stance m pounds Only 

a slight change in the 
curve of a fender or the 


slope of a rear deck may 
markedly affect the en 
gine power needed for 
maximum performance 
Based on myriads of 
such tests experimental 
cars must be built and 
given a lifetime of wear 
and tear in a few weeks 
Thus any possible faults 
are discovered and cor 
rected before a new model 
goes Into production 
Since mistakes are ex 
pensive both to maker 
and consumer buyers 
get the benefit in lower 
cost and upkeep 

Speed lanes hairpin 
turns test bills and 
torture roads of 
jagged blocks try ( Con 
timed on page 2ti3) 







GO T© THE SIHOH 


I'pkY GUM you re all starry eyed Joe 
I J Clark sa d to his Model Garage 
j j partner Gus W ilson as they started 
LmJ up the broad stairw ay of Grand 
Central Palace 

Sms*. t V". Gjis. edm.ttRd wdhr»ifc. 
shame "This h.ev, York Automobile Show 
always gn es me a thrill and I ve been 
coming to It for a flock of years I remem 
ber my first show as plainly as if it had 
been yesterday — and it must ha\e been 
thirty five years ago They held it in 
Madison Square Garden In those days — the 
old Garden Cad Uacs and Oldsmobiles and 
White Steamers and Autocars — those old 
t mens look funny when they dig them out 
now but they were hot stuff then But It 


was an exhibit up in the balcony that inter 
ested me most— a racing car called the 999 
There was a thin faced quiet spoken sort 
of fellow standing by it in the booth and 
somehow we got to talking He told me that 
hia nans/* was. Henrv turd, ami thaf. h/t baA 
built the car and driven, it at better than 
sixty miles an hour on the ice out near De 
tro L That icas a thrill — talking to a fellow 
who had driven a mile a minute But I got 
a bigger thrill when I got back on the main 
floor and a girl came along all dressed up 
to kill and happened to give me a look out 
of the darndest green eyes I d ever seen — 
and that goes for now too It sort of took 
my breath away and no wonder — I heard 
a fellow behind me say That was Anna 
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Held who just passed us Now Joe don t 
tell me you don t know who Anna Held was 

Yes I know who Anna Held was Joe 
assured him She was long before my 
time but I saw a movie all about her a few 
years ago It was one of those historical 
movies he added unkindly I suppose it 
was the remembrance of that one look she 
gave you with her green eyes back around 
1905 that kept you from ever getting 
married 

Well I wouldn t go quite that far Gus 
told him But I was young then — 

Sure — you were young then Joe par 
roted And now whenever you get close 
to a few new style gas buggies you go 
downright childish. 1 11 bet a quarter you It 
come out of here talking about buying your 
self a new car Well l wont— mines good 
for another two or three years 

Gus gnnned wisely as he handed over 
the r tickets and they started Into the big 
exhibition hall Lets start by having a 
look — he began and was interrupted by a 
feminine vo ce 

Yoo hoo Yoo hoo Oh Mr Wilson 
He looked in the d rection of the hail and 
saw the talkative Mrs M Her and her 
husband Henry 

Oh my gosh Gus muttered Why did 
it have to be her * 

We 11 have to talk to them Joe urged 
Weve got to be polite — they re darned 
good customers 

Mrs Miller didn t wait for them to make 
a move She skipped over to them talking 
as she came 

Oh this is mst wonderful she babbled 
You re the^peopie I most wanted to see 


Let's String Along with 
the Model Garage Partners 
As They Help the Millers 
Shop for a New 1941 Car 

By MARTIN BUNN 

here I ve been coaxing Henry to buy us a 
new car and at last he has recapitulated — 
capitulated I mean Now you and Mr 
Clark can help us pick out the one we 
should get 

I sa d maybe her husband hedged 
glumly 

Maybe always means yes Mrs Mil 
ler said archly I m sure it would save us 
money In the long run 

What sort of car are you people thinking 
of getting’ Gus put in to forestall an 
argument 

I just saw one Id lone to have Mrs 
Miller said Henry hasn t seen it yet. Come 
on — let s all go and look at It 
She led the way down an aisle lined w ith 
sleek 1941 cars and Gus s quick and experi 
enced eye noted that nearly all of them 
looked longer wider and lower than the 1940 
models that many of them were more 
definitely streamline that two tone finishes 
were frequent and that bumpers were more 
massive than any he d seen before But just 
as he was about to become vocal about 
some of his observations Mrs Miller 
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Tliot Gul fold Henry M Her is 
the principle of the flu d clutch 

brought up in front of & Super Eight 
Custom 180 Packard and announced 
brightly This is the one" 

Gus looked at the big beauty Then he 
looked at Henry and grinned “That a quite 
a lot of automobile, Mrs Miller," he said 
It looks longer than last year s model,' he 
added to the salesman. 

"The wheelbases of all our models are the 
'sme as they were last year," the salesman 
told him, ' but the over all lengths have 
been increased by five or six inches, and 
the hoods are two and a half inches longer " 
■What I especially like about this particu- 
lar car ’ Mrs. Miller announced importantly, 
are the really wonderful improvements 
you can have on it This gentleman told me 
about some of them — mechanical refrigera- 
tion and air conditioning, for example Just 
think, on the warmest day — " 

‘ That s a wonderful stunt," Gus agreed, 
but Its fairly expensive, isn't if" 

The salesman pressed a button on one of 
the doors and the open window above it 
closed smoothly He pressed another but- 
ton and a glass partition slid noiselessly into 
place between the driver’s and passengers' 
compartments ' Power operated,” he an- 
nounced proudly 

"THAT S a new one on me," Gus (admitted, 
| “Where s the gadget that run*} it — un- 
der the front seat’ ’ He examined the unit 
interestedly and nodded. ‘ I see — a reversi- 
ble electric motor hooked up to a hydraulic 
pump with a reservoir tank, and a hydraulic 
cylinder for each window Mighty clever' 
The salesman realized that he was talk- 
ing to a man who knew his automobiles 
lie have a number of improvements tMs 
jear which I seldom mention to the ladies-i- 


so few of them are interested in such 
things," he said, "New connecting-rod bear- 
ings And a new pressure cooling system. 
It operates at four and a half pounds above 
the atmospheric pressure on the low-price 
T10 and the T20 models, and at seven and 
a half pounds above on the Super models, 
and raises the boiling point of the cooling 
liquid so as to permit wanner engine tem- 
peratures at all altitudes ' 

That’s interesting,’ Gus said. "Td 
like—” 

But the conversation had become too 
technical for Mrs Miller “I think we’d 
better look all around before we decide on 
anything,’ she told the salesman ‘ Thank 
you so much ” 

Some one,” Mr Miller said "was telling 
me about a car — I don t remember which 
make he said It w as— that hasn t got any 
gears to shift. That doesn t seem possible to 
me, but if there were such a car it might be 
a good one for my wife to drive She’s al- 
ways getting stalled shifting gears, and you 
know how she chips transmission teeth' ’ 

"YOU RE thinking about cars which have 
j what they call the liquid clutch" Gus 
said. ’ There are several of them. There’s 
the Oldsmobile exhibit over there Let’s 
have a look at their Hydra Matic Drive— 
it’s mighty interesting But, say— we’ve lost 
your wife and Joe ” 

•Oh, they’ll be all nght — well run into 
them somewhere," Henry said with more 
than a touch of relief in his tone “I want 
to take a look at this new stunt you’re talk- 
ing about.” 

“It isn’t altogether new," Gus explained. 
‘The Oldsmobile people *hre continuing it 
from last year, as optional extra-cost equip- 
ment Know how it works’" 

' Nope,” Henry admitted "I guess I m 
still just a Sunday driver w ho doesn t know 
a thing about cars " 

' Well,” Gus said, "you sell electric fans 
in your hardware store, so you know some- 
thing about them Now, suppose you hookeu 
one fan up to a wall plug, placed another 
fan not hooked up, facing it and about an 
inch away, and then switched on the fan 
you had hooked up What w ould the other 
fan. d n — tha free ene’ ’ 

“It would turn, too " 

‘Right 1 ’ Gus said. "In other words, the 
power would be transmitted from the driven 
fan to the free fan through the air Well, 
that s the principle of the fluid clutch But 
Its worked out in the form of a liquid 
coupling in which oil takes the place of air 
Two rotors are placed in a case filled with 
oil One of them is driven by the engine 
It transmits the power through the oil to 
the other rotor, which drives the cars 
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wheels la the Hy dra Matic drive the liquid 
coupling is used in connection with an 
automatic transmission assembly There a 
no clutch pedal and no gearshift Instead 
there s an automatic control Just below the 
steering wheel It has four positions— neu 
tral for parking high for normal driving 
low for steep hills and heavy going and 
reverse for backing After you flip the Ie\er 
Into high you dont have to move it for 
normal dm ing — y ou step on the gas pedal 
when you want to go and step on the brake 
pedal when you want to stop 

Well here are the Oldsmobiles — three 
sixes and three eights \arying in size and 
price but all mighty pert and modern look 
ing Built in running boards which are ex 
posed only When the doors are opened 
Sealed beam headlamps — they make night 
driving safer One piece hood — when you 
lift it you can get at any place in the engine 
compartment w ithout being a contortionist 
And Hydra Matic Dm e if y ou w ant to pay 
extra for It Lots of interesting features 
Henry Miller shook his head in admira 
tvon 1 ou re a w onder Gus he said lou 
just take one look at these new cars and 
you know all about them 

111 let you in on something Gus con 
fided This Is my second trip to the show 
today I came down to town early and 
when I met Joe for dinner X told him Id 


gone to a moue to kill time after Id fin 
tshed my etrands Dont let on to him, or 
hell never stop kidding me about it — he 
thinks I m a nut on cars and I guess he a 
right’ That reminds me there s one I 
missed this afternoon that I w ant especially 
to see— that new Nash 600 they brought 
out to compete with Chevrolet Ford Plym 
outh and Studebaker in the low price 
field. I met an old friend of mine whos a 
big shot with the Nash people now and he 
told me that theyd spent three years de 
veloping and road testing it and se\en 
million dollars getting it into production 
Lets go and have a look at it 

• JJ ERE S their exhibit Gus said a rain- 
J } ute or so later And there s the new 
600 — it s a classy looking bus isn t it with 
its torpedo type body and two tone finish 
It a a good size car too — 194 inches o\ er all 
George told me with full three passenger 
seats He said that it s built like a bridge — 
that the body and frame are a single w elded 
unit light, but twist and rattleproof 
Another new feature is the spring sus 
pension— coil springs on all four wheels 
in tubes and integral with the shock ab 
sorbets— it s a European idea The car has 
a six cylinder engine w ith the manifolds 
sealed into the block and they claim that 
an average good dmer can get between 
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twenty five and thirty miles out of a gallon to Chevrolet and Ford admiring each in 
of gas Those other Nash cars are the turn Both featured a host of new raecham 
Aeropowered Ambassador Six and the Aero cal accessory and design Improvements 
powered Ambassador Eight They re in besides carrying over from last year such 
the low medium and upper medium price advanced ideas as steering column gear 
groups and they both have twin Ignition shift and sealed beam headlights with 
valve in head engines— they claim its the Chevrolet again featuring the vacuum 
nearest thing to an airplane power plant power shift and larger Tiptoe Matic clutch, 
that you can get in an automobile Ford Mercury Lincoln Zephyr and Lin 

You say this Nash 600 was brought out coin— all newcomers to the Auto Show this 


to compete with some 
other cars Well lets 
go and look at those 
other cars Henry 
suggested 
Qua grinned at tuft 
You re getting the 
show bug he said 
AH right — In with 
you as long as my 
dogs hold out Here s 
the Studebaker exbib 
it Their Champion 
is in the low price 
group Theyve upped 
the horsepower of its 
six cylinder L-head 
engine to eighty by 


GUS SAYS ■ 

Each year 1 wonder how the new cars 
can be any belter than last year and 
each year at th s t me I find out! 
They |U$f keep on coming up w th 
more safety power economy com 
fort and looks* Gosh* I m beg n 
n ng to talk I ke the car ads myself' 


year — were gone over 

bumper by Gus s 3p 
praising and approv 
mg eye 

Moving on they ex 
ammed the smart tor 
pedo bodied Pontiacs 
Henry was entbusias 
tic over their big 
comfortable bodies, 
and Gus over their 
precipitation type oil 
cleaners and new de 
sign safety steering 
wheels 

They looked at the 
Grahams — • especially 


making some changes In the cylinder bead at the new Hollywood Custom model a 
and the spark plugs The car s lodger and long racy looking car with ft body wider 
wider than last year s model but by cutting than it is high and its floor only twelve 
down dead weight they ve kept it under Inches from the pavement 
2 500 pounds Notice that there aren t any Then they looked at the Chryslers — 
running boards’ Those larger cars are the longer wider and lower than the 1940 


Commodore and President lines You c 


They all have fluid drive — it a 


along Henry There a a lot more to see to Windsors and the Poyal Gus said Its the 
this show same fundamental idea as the Hydra Matic 

They got along Gus halted shortly to Dnve but its worked out differently 
talk with one of the Plymouth salesmen Chryslers have conventional transmission 
Howd Plymouth step its motor up to assemblies and clutch pedals but under 
eighty seven horsepower 7 he queried average driving conditions you can shift 

New camshaft lifters was the prompt Into high at the start of a long trip and stay 
reply They raise the intake valves quicker there the rest of the way On these 41 cars 
and farther letting more gas and air enter they ve combined flu d dnve with automatic 
the cylinders with a rush There s a new safety control which suits the gear ratio 
intake manifold too that distributes the to every normal driving condition keeps 
vapor better to all cylinders They ve added the car under positive control and auto 
new bearings with five times the life of the matically protects the driver on hills in 
old ones And thats not all That added traffic and on snowy or slippery roads 
power la multiplied still further with new That fluid drive idea sounds like a 
rt&T axie -ratios that give better getaway mighty good thing to me Henry said Did 
and pick up And a higher gear ratio in you say that some other cars have it 7 


second speed lets you use it for most of 


Yes Gus told him as they approached 


your starting without bothering with low the DeSotos To name a couple more 
unless you get in a snowdrift or mud If DeSoto and Dodge And on DeSoto It comes 


customers want it they c 


v transmission But DeSoto is also 


matic gearshift that uses vacuum to do available if you wish with a regular trans 


most of the work In addition there s a 
new oil cleaner and air filter 

Hey Gus Henry managed to get in. 
Our time s getting short 
Thanking the salesman, they moved on 


mission to « h cb a vacuum type gearshift 
booster can be added 

Those new safety runs on most of the 
Chrysler line keep you from throwing a 
tire when you f Continued on- page 2$l) 


AUTOMOBILES 


POPULAR SCIENCE 





W th on a fplcne typo motor and front wheel dr ve th > fully it eaml ne ear males 1 15 m les on hour 


Is This the Motor Car of Tomorrow? 


R EPLETE with striking innovations 
, motor car of tomorrow that is ready to 
roll on the highways of today Is part of 
the Electric Utilities exhibit at the New 
York World a Fair Within an air condi 
tioned noiseless body the driver sits be 
hind an instrument panel holding more 
than a score of dials and switches Above 
the panel is a green tinted nonglare wind 
shield and below a special crash board pad 
ded vi ith cork and sponge rubber Doors are 
without handles and swing open at the 
touch of a button Easily removed panels 
of duralumin seal the underside of the car 
against dust and mud and eleven types of 
rubber placed at vibration points prevent 
rattles An all wave radio with two speak 
ers and an airplane type concealed an 
tenna can be tuned in from the instrument 
panel The driver operates the car through 
an electr c gearshift Four persons can 
s t abreast on the wide front seat which 




is formed of molded rubber to eliminate 
vibration and road shock Powered by an 
airplane type engine this car of the future 
can reach a peak speed of 115 miles an hour 


, 4 ^ 




min 


WiU T 




Note Ifie crash board be 
nealfi the Josh the padd nd 
, of the top and fhe h nged 
sect on of the roof to moke 
it eas er to get n and out 
Above v ew of power plant 
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Mirror Kills Glare 
of the Car Behind 
for Night Driving 

Instanto convertible for 
day or night driving a new 
rear view mirror cleverly turns 
a familiar optical defect into 
an advantage Look slantwise 
into an ordinary m rror and 
you see double. The silvered 
backing reflects ninety per 
cent of the 1 ght, giving a 
strong image and the outer 
surface of the glass reflects 
ten percent, giving a weak or 
“ghost” Image Ey using glass 
of wedge-shaped instead of 
flat cross section, the new car 
mirror separates these two 
images. In the daytime it is 
turned so that the strong re- 
flection from the silver back 
ing shows the road behind. At 
night, tilting it slightly up- 
ward eliminates the bother 
some glare of following head 
lights, which, however remain 
plainly visible by their dimmed 
"ghost reflection from the 
glass surface. Dotted lines in 
the accompanying photographs 
represent the reflection from 
the silvered part of the mirror 


Flash Light for Mechanics Can Shine Around Corners 


"Piping” light around cor- 
ners through plastic rods first 
applied in surgery now finds 
wide Industrial use In a special 
flash light fo* auto mechanics 
and radio men. Interchange 
j able rods of various shapes 
’ direct domination to hard to- 


get at places. One type with 
a powerful little magnet cm 
bedded In its tip can lift parts 
weighing up to three quarters 
of an ounce. Standard cells 


►d-TgSf' flash n trie At fha t gfcf 
ftted »th o magnet to p el up parti 
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Car-Battery Charger Does the Job While You Wait 


UFCHABOINO your 
car a battery white you 
watt, a new portable 
unit take? nn average 
time of only twenty- 
seven minuter accord- 
ing to the maker Thus 
the operation may bo 
performed slmultanc 
ously with other serv- 
icing A special motor- 
generator set — the 
secret of the speed-up 
method— automatically 
varies the charging 
rate to maintain the 
maximum input that 
the battery’s changing 
voltage and Internal 
resistance will safely 
allow Electric dials 
permit a preliminary 
sixty second check-up 
on the battery which 
need not be removed 
from the car either for 
testing or charging 



This uni* will thorg# th* bollsry whils you or* having your cor grtand 


Night-Driving Glasses 
Use Wire-Mesh Lenses 

nuMhflw of wire mesh In new 
spectacles designed for night driv- 
ing are said to shield the eyes from 
the glaring headlights of oncom- 
ing cars Mounted In an cycglaRs 
frame the screening absorbs enough 
light to prevent retinal fatigue, 
without Interfering with safe vision 




Quickly Installed Air Cooler 
for Warm-Weather Driving 

lN8TAim» or removed In a few minutes, tho new 
air cooler shown above fits any make of car Tutor- 
ing and purifying the air besides lowering its tem- 
perature by evaporating a supply of water, the device 
operates automatically while the car Is In motion 
A pair of enterprising operators discovered a way 
to make a tidy summer profit with a supply of the 
conditioners One rented them to west-bound tourists 
at the Needles, Calif , gate of the Mohave Desert, 
while his partner collected and re-rented them to 
east-bound motorists at San Bernardino 
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EIGHT CAR TIPS FOR 


1 A HOMEMADE STETHOSCOPE for diag 
nosing motor ills is easily assembled 
from the reproducer bead of an old 
phonograph arm and a length of 
steel rod 18 long File one end of the 
rod as shown in the inset at right to 
fit the needle holder Holding the re 
producer up to the ear and moving the 
other end of the rod around on the 
engine block will quickly locate most 
engine noises — P O JI 


vise used as illustrated at the right 
First the vise laws are opened wide 
and placed against the top of the 
fender so that the dent is between 
them il small and along their edges, 
if targe Tap the underside of the fen 
der with a hammer to bring it back to 
shape Shifting the jaws of the vise 
around the dent improves the job By 
turning the vise in various positions 
its rounded ]aw s can be made to con 
form to the fender curves — RJW 


3 FOR WORKING UNDER A CAR a piece Of 
sponge rubber about 1" by 3* by 8" 
in size sewed onto the back of a me 
chanics cap provides a soft cushion 
wherever he rests his head Besides 
providing comfort the cushion wiU 
eliminate any possibility of bruises 
and cuts should a slipping tool or 
dropped part cause the worker to jerk 
his head backward and downward 
against the floor — M B 


4 BUILT INTO THE HUB CAP OF a rear 
mounted spare wheel an old dome 
light obtained from a Junk yard can be 
a serviceable and decorative backing 
light for jour car Cut a circle in the 
hod cap large enough to take the fix 
ture to which a single wire lead and 

plug are attached Then solder the fix 

ture to the cap to hold it and provide a 

gr und Connect a wire from the 
s ket by means of a plug and long 
wire to a switch on the dash and 
thence to one ammeter terminal. When 

> ou change a tire switch the hub caps 

too so as to keep the light on the 
rear of the car — S.A T 



eT 


PIECE OF SPONGE RUBBER 
SEWED TO CAP SERVES AS 
CUSHION 
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5 SAIES RECORDS AND OTHER data are 
stored close to a salesman s samples 
under the deck of his business coupe if 
the dev ice shown in the accompanying 
sketch is used A sheet of inner-tube 
rubber fastened to the underside of the 
compartment lid with strips of elec- 
trician s rubber adhesive tape, as in- 
dicated will keep all papers clean 
handy and dry Motorists other than 
salesmen will find such a pocket use 
ful for storing booklets spare maps 
and other papers not needed continu- 
ously in the front seat — GEH 


6 RIDDING VALVE STEMS OF carbon and 
oil varnish can be accomplished 
speedily by simply inserting each 
valve stem in turn in the chuck of a 
drill press turning on the drill and 
holding a strip of fine sandpaper light- 
ly against the stem as it spins Do not 
let the sandpaper touch the faces of 
the valves — HJ 


7 SET UNDER THE HOOD IN THE unused 
space up ahead of the radiator in 
many cars a tool box made as showm 
at the left is extremely handy I made 
one for my car out of box vv ood with 
a bottom of ordinary wall board A 
felt lining in the bottom keeps the 
tools from rattling Naturally, the 
shape and dimensions of the box are 
determined by the space available in 
your car — A E O 


8 DRYING a CHAMOIS QUiCKlY and often 
while putting the finishing touches 
on a car wash is a tedious operation 
when it must be done by hand I found 
that an old clothes wringer could be 
used to cut the work down consider- 
ably Whenever I wash my car, I 
clamp the old wringer on the end of 
the front bumper and set my nnsing 
pail in front of it As often as neces- 
sary I souse the chamois in the water 
and run it through the wringer At 
some spot on the rear or front bump- 
er of nearly any car, space can be 
found where the wringer can be 
clamped Otherwise any convenient 
support located near the scene of 
operations can be utilized — UJE 
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AMERICAS roost spectacular ex 
/ \ ample of a home town boy who 

/ - \ has made good — at home — Is 
/ \ Wilbur Shaw 

When his low slung Maseratl racer, 
slashing through rain flicked past the 
checkered flag at the end of the 500 mile 
Indianapolis classic last Memorial Day 
It earned him to undisputed position as 
ace of the racing drivers Three times and 
twice in succession be has Jed the field 
across the finish line He is the greatest 


Roll ng off the irccl nfo the bull pen 
reserved for the w nner Below the start 
of the 1740 Memor al Day class c. Shaw is 




Und iputed k "3 of the speedway Shaw trouts the Fn sh 1 ne for hi »h rd Ind anapol s v dory 

WILBUR SHAW, Three-Time Indianapolis 
Winner, Has Raced 40,000 Miles to Success 


money winner In the annals of the histone 
track The brick oval on the outskirts of the 
Indiana city has proved a S180 000 gold 
mine for Indianapolis s car crazy kid who 
used to pedal hW bicycle tourteen miles just 
to catch a glimpse of his he 
roes thundering into hanked 
turns on practice spins 
It some one had followed 
Shaw around with a candid 
camera recording in snap 
shots the most dramatic 
events of his life the first p c 
ture would show a cloud of 
dust rls ng from a gra\ el 
road in the year 1910 Just in 
advance of the cloud was 
Wilbur Shaw steering bis 
first automobile at the age of 
seven Scorch eg along at 
twelve miles an hour he sat 
on the lap of a neighbor 
gripping the wheel of a p o 
neer Cole 8 and peering 
through the earliest of wind 


shields a circular p ece of glass clamped to 
the steering post in front of the driver 
That early dust cloud was symbolic Shaw 
has been rals ng the dust ever since and has 
been go ng faster and faster in the process 
By the time he was 
ten he was spending so 
much time at the speed 
w ay that even the drivers 
knew him He still re 
members the thrill he got 
when the first of these 
kings of the roaring road 
spoke to hm I wanted 
to drive a racing car so 
badly he recalled when 
I talked to him the other 
day in Indian ap olis that 
I could almost taste it 

F r»t Amer can dr vet 
io wear a crash helmet 
he now also use! a po 
la led I gfit v jo to 
l If giare on the track 
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TEN DRIVERS 

I'M AFRAID TO RIDE WITH 


T THE INDECISIVE DRIVER 

He can t make up his mind Is too slow 
on the trigger starts to do this and 
then changes to something else gets 
flustered in an emergency 

2 THE COMPETITIVE DRIVER 
He sticks out his jaw 

starts to pass tries 

to best the train to the y^J j j fc ^*a- 

rearty for a race with 

anyone anywhere any 

time thinks every highway Is a speed 

way takes dangerous chances to win. 

3 THE SEE HOW GOOD I AM DRIVER 

He is always showing off hla skill at the 
wheel trying to impress his passengers 
give them the thrill of their lives 
sees how close he can come to telephone 
poles and how fast he can make the turns. 

4 THE SU'PY DRIVER 

He drives himself as 
well as his car 
Aoi keeps on after he should 
t, stop doses at the 

wheel and comes to 
with a start thinks 

- he hasn t time for a 

stop by the side of the road and a short 
catnap a pause that may save hla life 

5 THE WEAVING DRIYER 

He spends half his time on the wrong side 
of the road weaves In and out of traffic 
cuts around other cars and ducks back 
In line Just In time to avoid a head-on col 
Uslon. 


6 THE TOO OBSERVANT DRIVER 

He keeps looking back at 

cattle In pastures 

crops in fields pretty 

girls on the sidewalk Tm^^ ryM 

watches everything but jc 

the road ahead enjoys 

himself without ever real- 

Izing his danger ^ 

7 THr JERKY DRIVER 

He can t keep a steady pace goes fast 
for a while then slows down without re- 
spect to road conditions snarls up 

frame and prevents other cars from hit 
ting an even pace 

8 THE DRINKING DRIVER 

He always thinks everything is under con- 
trol that he is better than he Is 
speeds and takes chances without realiz- 
ing it 

9 THE TAIKAT1VE DRIVER 

He can t decide wheth fry 

er his conversation or jp' V T"* n 

his driving is most lm 

portant Keeps f'T 

turning around to see 

if the passengers In i 

the back seat are 

listening 


TO THE PREOCCUPIED DRIVER 


He has something on 
his mind is always 
concentrating on some- 
thing besides his driv 
fng comes to with a 
start Just as he is head 
mg for the ditch a fire 
hydrant or a lamp-post 


At seventeen he quit school to drive for 
Bill Hunt a local manufacturer of dirt track 
racers His machine however wasn t one of 
Hunt s hundred mile an hour speedsters It 
v.as a pick up truck rolling about the 
streets of Indianapolis on errands Every 
time the youthful Shaw discovered an auto 
mobile part nobody wanted he cleaned it up 
and put it in a special pile ot Ms own in one 
corner of the garage Finally be had enough 


parts to fit together Into a racing car About 
this time one of Hunt s drivers demolished 
his machine In a race at Winchester Ind 
Shaw got the motor and his home grown 
racer was complete 

It showed plenty of speed But it also 
showed plenty of mechanical bugs No 
sooner was one defect ironed out than an- 
other appeared to this day Shaw refers 
to it affectionately as the world s worst 
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tag of bugs 

■‘“S'w Xb 

Stow toot 

year-old W rf M flrst 

irJsswi 

wawsr’s^- 

ibe Lto totodto rolled too 

t tan tod got to h.s feet to 
hurt. The other Hunt drivers 

helped him hammer out the 
■bent places in. his car and get 
ft Sums again after the meet 
was over Then they all raced 
back to Indianapolis just for 

tt TeSu1“down fences at 

van„tatmcksmtbeM.dd* 

West kept Shaw bog/ the 
rest of the summer H« had 
a racmg heart without the 
skill of experience He tried 
to hurl his car into every tum 
with the throttle against the 
floor boards Usually before 
the end of a dozen laps he 
had disappeared from the 
track in a cloud of splinters 
ST each time, the young 
•■fence buster" escaped in- 
jury ? SId P toact“ed° r tiShl».g tod gym- 

lhg. he had practiced without 

Sle^tT todmg ”o- - - possible 






though he had been cast 
in the role of racing 
driver by a Hollywood 




director 

By the end of that first 
summer, the boy driver 
was demonstrating that 
he was a ' natural The 
season ended in a blaze 
of glory At the old Haw- 
thorne Track, in Chicago, 
his bag of bugs led the 
field to carry off the cov 
eted Bembach Trophy 
There followed years of 
dust eating at leading 
tracks throughout the 
country During one race, 
at Detroit, dusk closed in 
before the contest ended 
and when one car went 
out through the fence 
Shaw saw tw o others fol- 
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Show v pet dust off Ii J » ter w fh o 
p ece of chamo » t ed to the steer 
ir.g wheel by on elast c cord fit the 
photo below Show thews hove he holds 
the wheel du ng the gruel ng f ve 
hour g nd of the 500-m le face dots c 



Dolly Spares Flal 
While You Drive 
to Nearest Garage 

The dilemma o£ motorists 
— whether to change a tire 
and. soil a good suit or drive 
the flat to a service station 
and risk ruining the tire — 
seems to have been solved 
by a simple device produced 
by Larry Kleffer, of Phila- 
delphla, Pa It is a light' 
weight, three-wheeled dolly 
which can be carried In the 
luggage compartment of 
any car In case of a flat, 
the dolly Is placed in line 
with the wheel and a spiked 
bolt is screwed down to en- 
gage the surface of the 
road and prevent the dolly 
from moving Then the 
wheel is r\in up Into the 
cradle of the dolly, which 
holds the injured tire from 
contact with the ground 
during the drive to the 
nearest service station or 
garage A swivel wheel 
makes steering possible. 


Dashboard Keyboard Operafes Car-Exhaust Calliope 

\Jm>fk the hood of the automobile owned exhaust gases into the instrument The 
by Leo Feuchter, of Ironton, Ohio, Is a range of the calliope 13 two octaves, 
homemade calliope which is powered by tbe Feuchter, a Blxty-flve-year-old automobile 
exhaust of the engine and played by means mechanic, designed and constructed the 
of an organ-type keyboard at the right side unique installation, which has attracted 
of the dashboard Depending upon tbe wide attention in parades and at Conventions 
speed at which the motor is running, the 
sound of the calliope can be heard from six 
to eight blocks away. To start the music, 
the operator presses a pedal, diverting the 




U lbs uppet ptetute lorty Kieffer demon»trot«» the uio of hi» cor 
crutch wh,ch koldi a Hat tire off the road until it can be changed 


New-Type Reflector 
Is Flameless Flare 
for Stalled Vehicles 



Battery Pliers and 


Terminal Wrench 
Are Servicing Aid 

Two tool--, in one aw pro- 
vided far fhe ffrtw ciS 
bv a new pair o' battery 
phe-s shown in the Dlustra 
tioa above. The angle o' the 
jaws enables the pLe-s to 
E np corroded or damaged 
battery terminal cats, while 
at the e^d o' each handle is 
a box wrench opening one 
* inch end the otter •> 16 
inch, fo- use with non cor 
ros.re-tvpe terminals. The 
new drop forged triple 
plated tool is made of 
chrome- vanadium *teel_ 


iroLro re^ecto-s that 

grre c" a brilliant red war" 
mg lig*-t when struct fcv 
beams o* the headlights of 
an approach— g car are cow 
n n.a th fc“ use as “tame- 
less Pares" bet-mi ^tailed 
trucks or automobiles. The 
d s.s o' plastic material are 
ry. yned in a metal bous- 
ing with kmged covers. 



Stl W "d a ria’nl *eli e e ft, 
f»f #eton flasS red ii> tW be r\f 
cT orxom eg eon kead-g^h 



Spray Gun To Reach 
Car Squeaks Fits on 
Oil Can's Screw Top 


EMffun'ffcarsjafilJ 
is simplified bv the use of a 
new 'pray gtm which fits 
any rtandard *=crew top can 
of oa and throws a fine 
stream of the lubricant as 
far as the entire length o' 
the car The averted feed 
<vstem enables the «prav 
gun to use the last drop of 
oil a the can. The fact that 
the can u» threctlj over the 
handle of the unit makes 
the gun easv to operate the 
manufacturer declares. 


Variable-Pitch Fan Blades Control Heat of Car Motor 




V \ 


Tws el t^e re— font. |ko» ng ffie 
e 3—e-y ek btadei co>dre n ed 
ky ® 1 e—oitat i* t*i» rc<Trei»f 


1 aeiable pitch blades on a new automobile cool 
ihg fan are adjusted automatically bv thermostatic 
control to increase or decrease the amount of air 
drawn through the radiator according to the needs 
of tfce cooLng system. The thermostat, responsive to 
the motor temperature, vanes 
A the angle o' pitch of the 

K) k A,' blades to keep jus* the ngbt 

^ yT/ amount of air fiowmg to 

YN y gl ai n faa the motor at a pre- 

V* v|'" determined temperature If 

BO ^ £ow is required to cool 
i the radiator water the blades 
|bVI of tte faa Ca«en on* and 
yZyfir Wil iLV J 'P 111 id!r saving power and 
/ * ) /\ i fueL The new thermostatic 

y\_/ \ \ \ fan. available with either four 

\ /A or “is blades, has been de 

v V' \ signed so it can be installed 

\ / cn many car mo ors. 
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E VERY borne eeems Vu KtfCk Tfc iriasonEf 
repa rs from t me to t me Many of 
these are so s mple that any handy 
man can undertake them successful 
ly It is necessary of course to Know how 
to mn concrete and mortar tor various 
purposes and th s is covered n a tabulation 
on a follow n g page It is also important to 
understand the general procedure for vari 
ous types of repairs Ind v dual jobs all 
differ hut the accompanying illustrations 
show how to solve a number of common 
problems confronting an amateur mason 


Vlhtm rapate* are made necessary “V tacit 
of a sol d underground foundation the first 
thing to do a lay an adequate foot ng for 
the new masonry This usually calls for 
d gg ng a sheer sided trench to the requ red 
depth into w h ch a mixture of concrete and 
large stones is poured 

In m id localities the footing need not go 
scry deep but where long cold winters 
pre ail a depth of several feet is necessary 
To be on the safe 3ide foot nga should start 
below the lowest possible frost 1 ne or depth 
to wh cb the ground freezes It is custo 
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That Save Money 


mary on small projects to extend the foot 
lag several Inches beyond the width and 
length of the structure Use can sometimes 
be made of large buried stones and rock 
ledges as solid footings for masonry work 
The steps illustrated formerly ran down 
the slope in a long straight line When ex 
tensive repairs on them became necessary 
because of their badly cracked up condition 
they were rebuilt so that adequate foottng 
could be provided In order to make use of 
a buried rock ledge that lay under the lower 
end they w ere redesigned into the shape of 
a T with the ledge serving as footing for 
the landing The old cracked step3 were 
then sunk Into the slope to provide foottng 
for the new step3 built over them 


flanking the lower flights of steps should 
be laid with a slight backward tilt In order 
to increase their stability A back fill of 
loose stone can be thrown in behind the 
cemented facing to add further retaining 
strength to the u all 

If large flat field stones are not available 
cut flagstone of the kind usually Bold foT 
walks and terraces may he used for laying 
a smooth tread on stone Bteps 

When concrete steps must he cast on the 
sloping side of a rock ledge wooden forms 
of the type commonly used for casting steps 
should be prepared as shown in drawing 
Wooden forms for casting concrete should 
be built of green lumber or hoards well 


Common field stone of which the 
greater part of this step project w as 
built can be laid up to best advan 
tage in the manner shown in one of 
the photos The flattest Burface of 
each stone should face out Splitting 
stones to give them a flat face can be 
done quickly with a mason shammer 
or sledge and in certain cases with 
the aid ofa cold chisel Ordlnaryham 
mers and axes should not be used 
Retaining walla such as those 


DRAINAGE BASIN 
FOR DRIVEWAY 
A bat n ol iH « type 
should be located at 
the lowest po nt ond 
the surface of the 
road p tched toward 
\ IK* lower port 
of the bot n > cast 
square os of r ghf 
but the upper port t 
C rcular in shape 



others to support th* hinges 
while the concrete is setting 


wetted to prevent their absorbing excessive 
moisture Brace the forms adequately at alt 
points If the forms are to be used — 
peatedly, coat them with soap — 
prevent warping 

Inner forms, such as those needed for 
casting concrete incinerators, drain basins, 
fireplace ash pits and similar jobs, should 
be made collapsible Two simple tricks for 
doing this are illustrated 

In some cases It Is not necessary to make 
all walls collapsible The buckling of two 
opposite walls will free the adjacent walls — 
or the third wall and ceiling depending 
upon the type of form being used. All 
sections of the collapsed form must, how- 
ever, be small enough to be pulled out Of 
whatever opening exists 

Short cuts in assembling Inner forms are 
often possible For example, a 12" square 
packing box and part of a common nail 
keg were combined to make up the inner 
form used for casting the hillside driveway 
drain basin illustrated The bottom section, 
it will be noted nas cast square in order 
to make a suitable joint with the 12 " dram 
pipe while the top section was cast round 
to make a good bed for the frame of the 
round grate 

The strength of concrete mixtures varies 
with the cleanliness of sand, gravel and 
stone and other aggregates mixed with the 
cement and water The presence of top 
soli and other Impurities prevents the 


cement from completely coating every 
particle of sand and aggregate in other 
words very dean sand and aggregate re- 
quire less cement to form a concrete suited 
for a given job than sand and aggregate 
containing impurities 
Fine textured concrete should be made 
by first mixing dry cement with dry sand 
and then adding the required amount ot 
water When making coarse concrete, how- 
ever, it is easier to mix in the heavier 
aggregate, such as coarse gravel, crushed 
rock or cinders after the cement, sand 
and water have been mixed into a batter 
Then add more water to readjust the liquid 
content of the hatch It is customary when 
recommending the proportions of cement, 
sand, and aggregate for mixing a given 
class of concrete to use three figures asl 2 5 
The body of a discarded wheelbarrow set 
into the top of a sturdy knee high stand 
built of scrap wood makes a handy set up 
for mixing concrete required, for ordinary 
home repair jobs Its convenient height 
eliminates the back strain that goes with 
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mixing on the ground and if used indoors 
the floor under it can be swept up regularly 
Of course a wooden box can be substituted 
for tbe wheelbarrow body 

Mixtures recommended for various gen 
eral types of concrete work 
are given in the two tables 
Either table can be followed 
accurately by using a box 
for measuring the amounts 
of cement, sand, and aggre 
gate in the proportions 
called for 

In order to add just the 
right amount of water to 
the dry mix if Table No 2 
is used it should be added 
carefully a little at a time 
Meanwhile the mixing 
should be continued When 
the concrete becomes plia 
ble like a batter it is 
ready Any excess water 
In concrete reduces its 
strength When following 
Table No 1 the water 
must of course be meas 
ured beforehand 

Stones of various sizes 
can be dropped into the form 
along with concrete when 
casting abutments such as 


those supporting the hatch type cellar 
doors To avoid rotting of the wooden sills 
commonly used as hinge bases for doors of 
this kind it is a good idea to eliminate them 
and anchor the hinges m the masonry 


HOW TO MIX CONCRETE FOR ANY PURPOSE 


Type of Work 

Table ! 

Table 2 

Ce "t 

Water 

Ordinary ^ 

Cr- 

sand 

A«*re- 

Class A 

Concrete exposed to 

se ere action ot water 
frost and near — pos s 
and drives 


a 

Add enough 

approx 3 

concrete 

1 

2 

3 

Class B 

Concrete exposed to 
moderate action of wa 
ter frost alkali and 
tanka steps and septic 

cu ft. 

a 

Add enough 

approx 4 

concrete 

1 

1 

4 

Class C 

Concrete protected 
from act on of water 

tolnlnc walls and 
foundations 

1 

cu ft 

a 

Add enough 

approx 5 

concrete 


2 i 

5 

Class D 

Lon strength concrete 
— foundaUon footings 

-« 

7W 

gal 

Adderniugh 

approx 6W 
cu It 

1 

3 

6 


1 bag tf lament 1 til ft. 

Add water as reQulred 


Use l pari cement 3 parts sand 1 pari I me as a mortar for brieV 
t le stone Use a I 2 m * for the f n sh ng coot on two course work 
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Printing Ink 
Applied with 
Grease Gun 


TO SIMPLIFY the use of a cheap ink for 
posters and other rough printing one printer 
keeps the ink in a grease gun the tip of 
which is fitted with a short length of rubber 
tubing As the ink is forced from the gun 
the hose is employed to spread it smoothly 
over the plate —G E Hendrickson 

Rat Trap Holds Grain Sack 
on Spout for Filling 

FILLING sacks of gram from an ordinary 
grain bin can be hastened by making use of 
the method illustrated for holding the sack 
on the spout A large rat trap of the ordi 
nary back breaker type Is nailed on one 
side of the end of the spout after the striker 
wire has been bent to the triangular shape 
shown To fasten a sack, lift the elongated 
striker and pull the lip of the sack through 
it The spring tension will keep the sack in 



What's Wrong 

IN THESE SKETCHES \ 


Inexperienced painters make many 
mistakes some of which are lllus 
trated below Can you spot them 7 
Figure 1 shows how an amateur 
started to paint some panels on his 
sun porch In Fig 2 be is painting a 
chair He always makes a practice of 
washing his brushes after use and 
keeping them m a can of water (Fig 
3) In Fig 4 he is sanding the top of a 
small table Whenever he finds bad 
dents that have to be filled With putty 
be applies the putty as in Fig 5 His 
mistakes are explained below but try 
to discover them for yourself 




$100 


IN CASH 
PRIZES FOR 


The Ideal 


Medicine Cabinet 


3 ^ 


/' / j i without illumination, hut should be of rea- 

[ ly I y sonable size and of such construction that 

| I ( £7\1 rrrr> any competent amateur craftsman could 

1 \ \\ ti ■ «- ~* build It without difficulty 

*=r\ ^ Make a Clear, dimensioned Pencil drawing 

[ \ j rriTTr / f ' 1 or sketch tbe and prepare a list 

r V — . '"WL-I-/ L-l of materials and bnef description If you 

' \T / T~" ' have actually built the cabinet, send a good 

1 h- - * 1 mV <c* /I photo as well Mall your entry to the Con- 

I ' If * j -r • test Editor, Poruum science Monthly, 

f* \ — — - 353 Fourth Avenue, New York, to arrive on 

^ \K* * ’tfT — 1 or before November 30, 1940 The contest 

SRV V\Js==<^J ) Judges will be the editors of this magazine, 

* pTVl whose decision will be Anal No entries will 

~ be returned in case of ties, each tying 

I F YOU were given the job couldn t you de- contestant will be awarded the prize tied 
sign a better medicine cabinet than the for The contest is open to all except em- 

one you have in your bathroom at home’ ployees of this magazine 
We know you 11 say ‘yes,” 

so we challenge you to try ... . ■ 

LX “ w WHAT THE FAMILY MEDICINE 

will award the following CABINET SHOULD CONTAIN 

cash prizes for the best de- 

signs submitted The following 1 st u based upon recommendotions of fhe 

United States Deportment, of lobor in a booklet, The Horn* 
FIRST PRIZE $50 Medicine Cabinet 

SECOND PRIZE 25 Tooth brushes • Tooth paste powder, or liquid . Scissors 

THIRD PRIZE 15 Shaving essentials . Rubbing alcohol • Boric acid powder 

FOURTH PRIZE 10 Tincture of iodine • Aspirin • Aromatic spirits of ammonia 

Pta the cabinet to hold I""”' “ ,J • S '™r 'I"" • T ""“" 

standard remedies such as Uentol tloss . Sodium bicorbonofe . Clinical thermometer 

those in the accompanying FIRST AtD DRESSINGS 12 ossorted bandages roll of 

list, as well as toilet ar- sterife gauze roll of adhesive plaster, roll of absorbent cotton 

tides, prescriptions, and ONE OF THESE M.nerol oil mineral oil emuls on cascara 

other essentials It may be sagroda milk cf magnesia jodium phosphate, castor oil 

of any materials, with or 


WHAT THE FAMILY MEDICINE 
CABINET SHOULD CONTAIN 

The following I st it based upon recommendotions of fhe 
United States Deportment, of lobor m a booklet, The Home 
Medicine Cabinet 

Toothbrushes • Tooth paste powder, or liquid • Scissors 
Shaving essentials . Rubbing alcohol • Boric acid powder 
Tincture of iodine • Aspirin • Aromatic spirits of ammonia 
Tannic acid powder • Petrolatum • Sirup of ipecac . Tweezers 
Dental flost • Sodium bicorbonofe « Clinical thermometer 
FIRST AID DRESSINGS 12 assorted bandages roll of 
sterife gauze roll of adhesive plaster, roll of absorbent cotton 
ONE OF THESE Mineral oil mmerql oil emuls on cascara 
sagroda milk cf magnesia sodium phosphate, castor oil 
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Humidifier Moistens 
Air and Reduces Dust 
from Hot-Air Furnace 

Many homes with warm air fur 
naces suffer from a lack of moisture 
and get plenty of dust from shak 
ing the ashes especially when there 
is a cold air inlet or return equipped 
with a si de to vary the amount of 
cold air taken in off the floor When 
this slide is open ash dust can cir 
cutate throughout the house To 
stop this I made a humidifier aa 
shown with an absorbent and porus 
cloth screen It has been very sue 
cessful and evaporates over 2 gaL 
of water in twenty four hours The tank is filled 
each daj When the cloth cover becomes dirty It is 
thoroughly rinsed under a faucet. — APTlIUE STROiim 



Corrugated Cardboard Gives 
Cool Grip to Hand Grinder 

Inexpensive hand motor grinders are 
usually not equipped w th forced ventilation 
and therefore become hot when used con 
tinuously A cool gnp can be added by Up 
ing corrugated cardboard around the handle 



Nonslipping Desk Blotter 

A heavy rubber band placed across each 
comer of a desk blotter will keep it from 
si pping on a smooth desk top To install 
the bands remove the blotter from its back 
ihg and snap an elastic across each comer 
then slip the blotter back into the comer 
Pockets The bands are covered by the blot- 
ter on the top and are exposed only on the 
underside — C aul L. Sawyer. 


Metal Machinery Stand Adjusted 
to Suit Uneven Shop Floor 

IIEtal stands for v oodworking machinery that 
have legs of the type shown can easily be adjusted 
to rest solidly on uneven concrete floors A abort 
’* d ameter roundhead bolt Is Inserted in the bole 
of the offending leg and screwed into a nut on the 
under* de of the foot far enough to make the 
stand rest firmly on the floor The upper nut is 
then tightened to lock the bolt In place Some 
times it is wise to place a small square of sheet 
metal beneath the bolt part cularly if the wood 
floor Is soft or the concrete crumbly This method 
of adjustment insures a steady bench 
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Tooth from Hay Rake Holds Pipe 
Under Hand Pump on Farm 

'Jo kouj the tank supply pipe under a pump 
spout in such a way that It can be instantly at 
tached or released a discarded spring tooth 
from a hay rake may be used as shown Bend a 
loop in the end so that it will engage the bail of 
the pipe bowl Anneal the end if necessary to 
do this Then drill a hole through the pump 
platform to Teceive the opposite end of the 


Small Printing Matrices 
Made on a Drill Press 

Owners of small printing presses SMALL 
who also have access to a workshop 
drill press can use the latter to make 
matrices or mats of type or cuts 
Place the form containing the type on , 
the drill press table Wet a piece of mat 
stock and lay it over the type follow ed 
by a pad of rubber (cut from an old 
inner tube) and a wooden block Center 
the block and type beneath the chuck 
and feed the spindle down with con 
siderable pressure 

If the first application of pressure 
does not make an even clean cut im 
pression the mat can be slipped back in 
position over the type and the opera 
tion repeated a second or even a third 
time— V ernon B CASE AJl 



Spt ng tens 
bay take tootk supports 
the we gfi» of fhe p po 



Adhesive-Tape Strips Strengthen 
Weak Sections of Stencils 

W hen you purchase a new paper stencil in 
spect it carefully for narrow ties These ha\ e 
a tendency to break and fall out so cut strips of 
adhesn e tape of the correct width and reenforce 
them as shown This helps to make the stencil 
last indefinitely 




Workshop Layouts 

FOR SMALL WORK and MODEL MAKING 
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benches and where a line shaft is used 
it can often be put beneath the bench 
top thus compressing the layout and 
saving floor space 

Whof u a good way io hang a I ne 
shaft under the bench top * 

The drawing at the 
beginning of this ar 

tide shows a handy ; 

grouping of six ma F 

chines The shaft is f 

below the lathe Belt VY L W ' 

tension is adjusted jKSj | S8B _ 

by the hangers if of ll ■ 

the adjustable type 

or by ahlmmlng their V " 

bases if they have " 

plain solid columns { — — f&m' 

The first thing to I *• 1| kf*j 

do is to set the ma V f Wt,* 
chines roughly In | < K \ 

place Arrange them I 

so that long boards ! 

can be passed over r— ■- » 

the lathe from either - — J** -mi 

saw or Jointer and so s' U \ 

that wide panels will b=r— — 
clear the tops of ad j | — — a— 

Jacent machines The 1 \jr 

drill press table rises j r\ 

far enough to let 1 !W ’ J 

long work clear the (fly 

sanding disk table »B jLV . 

and thn latter being 
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Charles M Allan 
Alhambra Calf 
does deta I work 
and drafi ng in o 
small room parh 
t oned off from 
fi s shop Below 
howthe much net 
for model mal njj 

ai bottom Mr 
Alton at work In 
h s thop Moo 

h s specialty 
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How should a shop be laid out 
for model making"* 

That is 00 much an individual matter it is 
hard to give definite rules Perhaps the best 
answer 13 to show two typical shops of ex 
penenced model makers 

One shop illustrated is that of Charles M 
Allan, of Alhambra, Calif .who started m 1927 
as an amateur by building a Spanish galleon 
model from plans published in Popular 
science monthly Mr Allan has graduated 
into a professional whose products are mar- 
vels of craftsmanship and seU for high fig- 
ures He has provided yacht models for such 
notables aS George Converse , Preston Stur- 
ges the movie playwright, Donald Douglas, 
of the Douglas Aircraft Co , and Jascha 
Heifetz, eminent violinist. Lincoln "Ellsworth, 
the explorer, ordered a miniature of his' 
famous plane. Polar Star Mr Allan also 
drew plans for many ship sets in the motion 
pictures ‘ Barbary Coast,’* • Hurricane, ’ and 
' Dodstv orth." 


As you will see from the plan of his shop, 
be uses plenty of bench and window space 
Along the west wall be groups bis band saw, 
latbe, vise, and model-maker’s rig, hut the 
latter, being portable, is Usually found near 
the work at hand Drafting and small de- 
tail Work are done in a room partiboned off 
from the shop. Where there is a small bench 
with a jewelers lathe and soldering equip- 
ment 

Hugh Wilson, another professional model 
maker of Alhambra, does most of his work 
in a bedroom. Although a ship-model ex- 
pert, he now majors in HO locomotives and 
miniature furniture HiS expert craftsman- 
ship and wide experience make the layout 
illustrated in the drawing well worth study- 
ing For reducing large stock to usable size, 
be has in bis garage a band saw, circular 
saw, and jointer 

For many of the layouts described in this 
article and the preceding one a motor with 
a reversing switch is required, otherwise 
the belts on some machines must be crossed. 



l*« N— mold making field. Here is a locomotive he built 
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Identical Wooden Wedges Cut 
on the Circular Saw 


TO CUT any number of Identical wedges 
quickly on a circular saw make a jig out 
of scrap lumber as shown The stock from 
which wedges are to be cut is placed m the 
jig and the whole pushed along the ripping 
fence which is adjusted so that the blade 
just clears the jig Waste can be eliminated 
by using precut pieces the width of the 
wedges but twice their length In this case 
the final cut must be made with a miter 
gauge set to 90 deg — H. Walton 



Two Short Clamps Combined 
to Form a Long One 

Users of standard clamp attachments 
of the type made to fit on lengths of pipe 
can convert two short clamps into a long 
one by jo nmg them In the manner lllus 
trated It la necessary only to give the 
sliding jaws which are free to revolve on 
the pipes a quarter turn in order to butt 
them together alongside the work 


Auxiliary Fence on Jointer 
Forms Chamfering Trough 

Champers of any size can be cut ac 
curately and safely even on a small jointer 
if a 45 deg wooden fence is added as shown 
below so as to form a guide trough The 
work sinks down until supported by both 
fences It is therefore impossible to cut too 
deep all cuts are the same size and stop 
chamfers of any length can be made be 
cause the work is supported by both sides 
instead of merely the uncut corners as is 
the usual practice 

The work can be turned end for end and 
the cut can be started at each end of a 
stop chamfer thus insuring clean cuts at 
both ends Even the ends of narrow boards 
can be chamfered — Joseph Williams 
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Colored Pencils Used for Imitating 
Inlaid Borders on Woodwork 



A N INEXPENSIVE process which uses 
k colored pencils to produce the effect of 
Inlaid borders on furniture and other wood 
work is meeting with success m the Boys 
Club and three public schools of Pittsfield 
Mass It has been especially popular m the 
schools since the drawing and color work can be done 
partly, at least m art classes It was introduced by 
Walfrid T Victoreea manual training instructor The 
steps are as follows 

1 Mark outlines of border with a marking gauge 2 
Pencil the grooves to make the lines distinct 3 Trace the 
chosen design (peppermint stick stripes are simplest) In 
light pencil marks and fill In uniformly with colors 
If mistakes are made they can easily he corrected Sim- 
ply sandpaper the surface and start all over again 
4 Finish the entire surface with several coats of shellac 
and rub down with fine steel wool between coats 

This process can be used on stands tables utility boxes 
book racks book ends smoking and sewing stands and 
many other pieces of furniture or craftwork novelties 



Four ilepj in decora! ng a small 
panel for a furn lure project 
Because of if« s mplieify the 
method is very popular with boys 


WHITE PINE t WOODWORKING ] 

Color — Heartwood, cream to light reddish brown , sapwood, white 
to pale ivory 

Properties— Soft, lightweight, and quite strong, close, fine, 
straight grain, compact, even texture, shrinks moderately, easily 
worked and nailed, durable outdoors 

Pamt— Takes paint very well Priming coat should be rich m 
turpentine and linseed oil second and third coats less so Paint on 
sappy spots should be allowed plenty of time for drying 

Stain— Takes water or oil stains readily to give good browns. 
Filler is optional 

Uses Furniture boats, building materials, foundry patterns, 
boxes, and musical instruments 
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should he given to the glazier 
to guide in grinding the bevel 
of the top glass Set the glass 
in plastic cement, which may 
be obtained colored to match 
the wood, or natural-colored 
cement may be shaded with 
colloidal ground pigment The 
mirror floor should be backed 
up with a sheet of soft card- 
board to cushion it. 
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Wooden Disk-Sander Table 
Can Be Used with Any 
Small Shop Motor 


A LMOST any small motor can be used as 
f\ a disk sander with the addition of the 
wooden sander table illustrated It is easy 
to build and adjust, accurate, tilts to a full 
45 deg . and can be detached quickly when 
the motor Is required for other uses 

The drawings give dimensions for a table 
to suit a 6" sanding disk and a motor that 
is ordinarily used to drive a polishing head 
Some of the dimensions may 
have to be altered to fit a 
different type of motor. 

The stock is well seasoned 
34* oak The assembly was 
given a coat of aluminum paint 
except the top of the table, 
which was finished 
with two coats of 
spar varnish, waxed, 
and polished 
Should you care to 
Improve the design 
still further, the top 
might be grooved and 
(T ' a miter gauge fitted 

to it — R. E Mathias 
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Easily Improvised Clamp Holds 
Band Saw for Brazing 

The inconvenience and delay of sending 
a broken band saw blade away for brazing 
may be avoided by making a clamp as 
shown below and doing the brazing your 
seif Line the circle in the center of the 
block w ith sheet iron and asbestos paper to 
protect the wood The brazing is done in 
the usual way except that with a home 
made clamp of this type it is necessary to 
wind the joint tightly with fine soft iron 
wire and push a small brad under the top 
wires to hold the tapered ends in contact. 




The center of ifi* bfoclc s I ned vr th sheet ron 
and osbeslos paper lo protect the wood f om heat 


How to Clean Rasps and Wood Files 

Clogged teeth of rasps and wood files can 
be cleaned by pouring alcohol over them 
sett ng it alight and then brushing off the 
tharred particles of wood with a file card. 



Miter Gauge of Circular Saw 
Improved by Adding Handle 

The miter gauge of a circular saw is 
eas er to use if provided with a comfortable 
handle Trace the outline of a handsaw 
handle on a piece of 1 oak or other suitable 
wood and leave some extra wood at the 
bottom Shape the handle with band saw 
rasp and sandpaper The exact method of 
mounting will vary but In the case Ulus 
trated a piece of steel bar stock was cut 
and drilled to form a link between the 
wooden handle and a stud on the gauge 



Ends of Auger Bits Protected by Cardboard Caps and Corks 


U- 


When auger bits are not earned in a bit 
case they can be protected as shown with 
short sections of medium or heavy weight 
mailing tube forced over corks or softwood 
plugs If cardboard tubing of the right size 
is not at hand pieces of hose or rubber 
tubing may be used This method protects 
not only the b t screw but also the cutting 
spurs and kps — W C W 
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M ODERN houses frequently have a 
pair of attractive wall bracket 
fixtures over the fireplace and an 
outlet In the center for an electric 
clock When lacking: these can be Installed 
by the method illustrated 

First bore up from the cellar into the 
partition Just to one side of the fireplace 
(Fig 1) A snake wire Is next passed up 
(Fig 2) to make sure the space Is open 
the entire way up to the mantelshelf Both 
ends of the snake have a hook formed with 
a pair of pliers The upper hook will be 
caught In the partition with another snake 
wire inserted from above At the lower end 
a trimmed end of BX cable Is wrapped on 
Just ahead of the hook 

The board usually found at the back at 
the mantel is removed by driving In the nails 
with a nail set and gently prying It oft A 
small hole is made at the extreme left 
(Fig 3) through lath and plaster Another 
hole la cut Just to the right of the first stud 
The second snake wire is now pushed up 
through the latter to make sure the space 
is open to the point chosen for the light 
The hook on the original fish wire inserted 



cable Is out of the hole sufficiently far to 
reach the light outlet 
The cable is now carried to openings made 
in the plaster and lath corresponding to 
the locations of the outlets From the first 
bracket outlet a piece is carried to the 
clock outlet and from there a piece runs 
to the right hand bracket opening Where 
a stud has to he crossed and no space is 
found at the back as was the case here a 
alert. la yaade. ■across the face of each stud 
capable of taking the thickness of the cable 
Red fiber bushings are Inserted on the ends 
of each cable as required by the Electrical 
Code (Fig 4) Take care to keep all work 
within the space covered by the backboard 
Install the two switch boxes at the 
bracket outlets (Fig 5) with their ears 
flush with the plastered surface and use 1" 
No 4 flatbead wood screws Make sure the 


from the cellar can then be caught by the ends of all BX are brought Into the boxes 

hook on the end of the second snake and through the knock out armor 

pulled out Continue to pull until the BX The backboard is prepared by cutting a 
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hole n the center to fit a box for the 
receptacle The backboard Is then replaced 
and the box and receptacle are installed Use 
flathead wood screws to secure the box. 
The r ght hand bracket n F g 6 has been 
connected and the left one is having ts 
joints soldered A sw tch box bar n pple 
and knob are used to secure the fixture to 
the wall Use both rubber and friction tapes 
on all jo nts The connect ons are shown in 
the d agrams (F g 7) 

In the cellar the BX is run to a su table 
po nt where a connection can be made In 
this case a cable happened to be runn ng 
along the bottom of a t mber nearby feed 
ing a base receptacle above The staples 
were loosened and enough slack could be 
pulled back from the turns where it was 
qu te loose so a 3 junct on box could be 
cut in as shown in F g 8 In some cases it 
m ght be necessary to run the BX to the 
cellar 1 ght box or perhaps the meter 
board If the house w ring happens to be of 






D esigned to gl\e the minimum light re- 
quired to see faintly around a bedroom, 
this night light will not disturb another 
person sleeping In the same room It is an 
ln\ aluable aid for example In seeing If a 
baby has become unco'ered in his crib 
The light is from an indirect 7 w att lamp 
plugged into a double utility outlet behind 
the headboard of the bed A bed lamp is 
plugged into the other side of the outlet 
The circuit is controlled with a toggle 
switch, which is mounted by drilling a small 


Plug Fuse 5erves as Switch 
in Temporary Circuit 

When a temporary electric circuit is 
needed both fusing and switching facilities 
can be pro\ided by the method Illustrated 
After making the desired connections in an 
outlet or junction box replace the co\ er of 
the box with one having a single outlet 
hole A blank co\ er can be cut out to ser\ e 
this purpose, if necessary Into this. Insert 
a two-piece porcelain lamp socket which 
has been wired in senes with the temporary 
circuit A plug fuse of suitable blow’-out 
rating completes the job Unscrewing this 
fuse disconnects the circuit— J JL 


How wiring n attached ta the bocl of ihe head 
board A hole it dr lied for ihe toggle iw tch 


hole in the headboard On the rear of this 
switch is a round metal box in w hich aU the 
necessary connections are made and the 
wares spliced soldered and bound with 
both rubber and friction tape 
Small metal molding is used to protect 
the w ires betw een the swatch and the double 
outlet The latter is changed into two 
separate outlets by cutting one terminal 
plate Into two and filling the space with 
sealing wax One outlet is wared through 
the toggle switch for the night light, and 
the other or extra outlet is wired directly 
to the line as showm in the diagram so it 
can be used for a reading light and operated 
Independently of the night light The war- 
ing must be of a thoroughly protected, safe 
type such as would meet wath the approial 
of the Fire Underwriters — A L. BUnzick 
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COMPLETE DARKROOM 
FACILITIES COMBINED 
IN ONE SMALL CABINET 

By 

J. J. WENNER 


Portable 


C OMBINING all the necessary fea- 
tures of a large darkroom into Ohe 
compact, portable unit, this photo 
‘ lab ' EhoviM appeal to the camera 
enthusiast who lives In a small apart- 
ment or is otherwise limited for space. 

A place is provided for every necessary 
Item, yet the cabinet Itself is small enough 
to be stored in a closet or out of the way 
corner from which it is readily hauled into 
the darkened kitchen or bathroom eo as to 
be convenient to a sink Only one electrical 
connection need be made to the nearest out- 
let end you are resdy to operate 

The pictures and drawings are intended 
to convey the general Idea of what can be 
done, rather than Specific instructions for 
building this unit Every camera fan has 
his own Ideas as to what equipment Is most 
necessary and can readily alter the design 
to suit his own needs 
The darkroom compartment is of (ade- 
quate size for loading film into a daylight 
developing tank, and on occasion can even 
be used for tray development of cut film It 
should be painted with dull-black acid-re- 
sisting paint, or, lacking this, a coat of dull 
black paint followed by a coat of hot paraf- 
fin. The sleeves are a double thickness of 
light-tight black cloth, sewed to form cylin- 
ders measuring 5' by 15", provided With 
elastic, and glued to rings cut from »** 
plywood. These rings are then fastened to 
the side of the darkroom with the cloth 
between 

A door in front of the cabinet gives access 
to the darkroom and also provides a handy 
shelf when opened A hook Or chain holds 
it level Felt weather stripping is used to 
assure that this door will be light-tight. 
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Photo Lab 


The darkroom proper does not extend 
the entire width of the cabinet, A l *" 
plywood partition separates It from the 
electric service compartment The outside 
face of this compartment, also made from 
i** plywood is removable for working on 
the wiring The duplex plug tnple switch 
and ruby light are mounted on this panel 
The ruby light, used when enlarging, 
consists of a wood frame holding two sheets 
of glass between which two or three sheets 
of orange crfSpe paper have been pasted A 
10 watt frosted bulb Is fastened at the top 
of the compartment behind the window 
This small bulb also dimly lights up the 
storage compartment below through the 
three holes in the shelf and makes it easy to 
find articles in the storage compartment 
when working in a darkened room 
The storage compartment contains 
shelves for bottles and equipment The de- 
veloping pans may be hung in slides at the 
top of the compartment so as to be out of 
the way and yet easily accessible A pocket 
can be provided on the door for additional 
equipment magazines and books 
Underneath the storage compartment a 
small shelf is provided for holding the en- 
larging easel On the back of the cabinet 
a flat pocket holds the ferrotype sheets and 
also photo blotters A bar handle made 
from an old broom handle is provided for 
Wheeling the cabinet which has 3" rubber 
wheels on the front legs 
The outside is painted as desired The 
inside of the storage compartment should 
be a light color for greater cleanliness and 
to aid in finding articles in the dark The 
enlarger is mounted in the most convenient 
manner on top of the cabinet. 



Top view cabinet 
opened up Door 
of darkroom com 
partment also 
acts as a shelf 
Note enlarg ng 
easel puffed part 
(y out of its shelf 
at bottom The 
other photo shows 
how sleeves are 
used when load 
mg a developing 
tank on the ms de 
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Print Straighfener Takes Curl Out of Photos 


TO straighten prints most amateur 
photographers use makeshift methods It 
s however comparatively easy to con 
struct a good print straightener 
The one illustrated uses an endless cloth 
belt that pulls the print under a revolving 
metal rod The belt travels over four 
rollers three of them cut from broom 
handles 1 or more in diameter and the 
fourth a 14 metal rod fitted with wooden 
plugs in the ends to receive wood screws 
A strap iron arm pivoted at one end 
rests on the wood screw in the center of 
the bottom roller and keeps some tens on 
on the roller although allowing It to re 


volve There is one of these arms at each 
end and they are joined with a M:" 
wooden dowel A small coil spring draws 
the dowel toward the base of the 
straightener One of the two upper rollers 
is fitted with an old automobile window 
handle for easy turning The cloth belt is a 
piece of toweling or other closely woven 
cloth that will not stretch appreciably 
Prints should be run through the 
straightener as soon as they peel off the 
ferrotype plates If you desire to stra ghten 
old prints hold them above a pan of bod 
ing water until they are moistened a little 
by the steam —Stanley Johnson 


RETOUCHING PRINTS, PART 3 


I PHOTOGRAPHY ] 


Sepia and Toned Prints These are best spotted with oil or water colors 
since the color shades may be readily obtained by mixing 

Etching Dark specks or small areas may be etched to a lighter tone with 
| any razor edged blade Use a very light scraping action and proceed care 
I fully till the area being worked on matches the surrounding area 
1 Surface Luster Where etched areas on the print are noticeable due to 
I the lack of luster a coating of mucilage or gum dissolved in water will 
I add the necessary gloss Gum from an envelope flap will do Experiment 
I on the border of the print till the mixture (when dry) matches the luster 
I of the emulsion In water color retouch 

I mg the gum water can be mixed di r *t“ 1 "yn — ■ 

I rectly with the colors r‘t , — — c j 

I Permanence Dry spotting while W— — 

I handier is not as permanent as either of t c'* - __^ 0 **'**'^ 

J the two wet methods since it will 1 

J smudge more easily % 
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Four-Door Reflector Gives Perfect Light Control 



T HIS photographic lamp reflector has 
four doors so arranged that when they 
are partially closed a spot light effect may 
be obtained. Each door may he adjusted 
to screen light off from any area 

A sheet of aluminum, at least X/Z2 thick 
and 12* by 24” is sufficient for the reflector 
The one shown was made with only a few 
hand tools 

It is best to prepare paper templates for 
all the parts before marking off the 
aluminum Do all cutting and drilling he 
fore assembling the parts with ft" alumi 
mim rivets In bending the various angles 
I used two lengths of angle Iron held to 
gether with two C clamps These acted as 
a vise 

Two small pieces are cut as indicated to 
form a collar or bracket for bolding the 
lamp socket The hinges for the doors are 
made by leaving protruding tabs and bend 
mg them around lengths of drill rod In 
this case No 48 drill rod was used The 
ventilating holes drilled in the top are 
co\ered with a small light baffle 
Two pieces of aluminum rod 1” by 
are bent and drilled to form brackets to 
support the lamp A short length of brass 
tubing fits between them and is held with a 
carriage bolt and wing nut 
In obtaining the finish shown a small 



wad of steel wool was applied with a circu 
lar motion tD form a senes of spots If an 
etched or frosted finish is desired the 
aluminum sheet may be placed in a warm 
solution of caustic soda — Frank CAPOrael. 



Paper Clamp Supports Thermometer in Tray 

Many amateur photographers prefer plain glass thermometers 
but these ate particularly difficult to use when testing the tempera 
ture of solutions that have already been poured into trays One ex 
cellent way of supporting such a thermometer in a developing tray 
is to utilize a large spring paper clamp All that Is necessary is to 
enlarge the holes in the clamp slightly to fit the glass tube The 
clamp rests on the table and against the run of the tray but is not 
attached so the thermometer may he easily removed. — G H 
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T HREAD cutting in a wide range of pitches and di- 
ameters can he done on a small screw cutting 
lathe The coarser pitches require a number of cuts 
to complete the thread groove and la this operation 
\ the tool must be returned to the starting point for each 
k\ successive cut There' are two ways of doing this First 
fjf by reversing the lathe which on long threaded work Is 
quite slow second by us ng a thread chasing dial or in 
dlcator that Will allow the carriage to be disengaged from 
the lead screw returned rapidly by hand and re engaged 
so the tool will follow the original cut 
Building a chasing dial of this type is an interesting 
and instructive project especially as the Work can all be 
done on the lathe Itself The Indicator shown In Figs 1 
and 2 is made from cold rolled steel The shell or body 
(Fig 8) is turned from a solid bar as in Fig 4 carefully 
smoothed with a fine file and polished bright with a strip 
of emery cloth 
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The shaft hole is then drilled and 
counterbored (Fig 5) to receive 
the d a! on one end and the w orzn 
gear on the other F gure 6 show s 
a portion of the lower wall being 
cut away to allow the w orm gear to 
mesh with the lead screw This 
opening was filed to shape with a 
large round file to fit snugly 
around the lead screw 

The hole for the supporting arm 
is being drilled In Fig 3 It is later 
tapped to receive the arm which 
is then made up and screwed tight 
ly in place 

The dial and its shaft are cut 
from a solid bar a3 shown in Fig 
It and brought to the dimensions 
m the drawings (Fig 7) The face 
of the dial is graduated in eight di 
visions four of which are num 
bered 

These indicating lines can he en 
graved on the dial with a sharp 
pointed lathe tool laid on its side 
The dividing is done by a 12 tooth 
lathe gear slipped over the shaft. 

Use the lathe tool as a stop as ll 
lustrated in Fig 12 The line is then 
engraved by drawing the pointed 
lathe tool across the face of the dial 
wath the cross slide screw The work 
is advanced four teeth of the dlvid 
tag gear agam using the lathe tool 
as a stop and the operations re 
peated The four mam divisions are 
numbered as shown m Fig 7 and 
an indicating mark is also stamped 
on the edge of the shell as shown in 
Fig 15 

The worm wheel (Fig 9) has the follow 
tog diameters outer 1 437' throat. 1 353' 
pitch, 1.273* For cutting the 32 teeth on 
the blank a dividing fixture is needed In 
this case a suitable fixture was made as 


The fixture is clamped m a vise mounted 
on the cross slide of the lathe This is 
mounted at a slight angle to obtain the 
spiral in the gear teeth, which are then 
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roughed out with a small milling cutter 
mounted on a mandrel as in Pig 19 After 
each tooth is cut the dividing arm is raised 
the gear advanced one tooth and the opera 
tions repeated until all the teeth are roughed 
out ready for hobb ng 

A serviceable hob was made for this par 
ticular job from a % N F tap After be 
tag annealed this was turned smooth to %" 
in d ameter and new Acme threads eight to 
the inch were cut as in Fig 20 exactly 
duplicating those on the lead screw of the 
lathe The new threads were then backed 
off for clearance with a fine file and the 
hoh was rehardened and drawn 

Figure 21 shows the hoh mounted In the 
chuck and supported by the tailstock of the 
lathe The gear is mounted to revotve free 
Iy It must be set at a slight angle (high on 
the left s de) for cutting the gear teeth 
spirally to fit the pitch of the lead screw 
The cross slide screw is used to feed the 
gear to the revolving hob which furnishes 
the motion to the gear a3 the teeth are 
being cut When the gear has been brought 
to the required d mensions so that it will 
mesh perfectly with the lead screw the van 
ous parts can be assembled ready for use 

In cutting threads w th the indicator each 
lme on the dial represents %" of carriage 
travel so with all even numbered threads 
the half nuts on the lathe apron can be 
closed on any lme on the dial For threads 
of an odd number close on any numbered 
lme For threads involving a half thread 
per inch such as 11% threads close on any 
odd numbered 1 ne 

In cutting 11 threads per inch with the 
dial reading as at A in Fig 15 if the tool 
were withdrawn from the thread groove and 
moved back a distance equal to 4 or 5 lead 
screw threads it would not fit into a thread 
groove m the work However if It Is drawn 
back 8 lead screw threads or a distance of 
1" as shown at B this would bring the tool 
In line with a thread groove 11 threads 
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Soft Leather Case Contains 
Drills for Odd Jobs 


Bfcal^e he had often lost twist drills 
while on jobs outside the shop one mechanic 
made a holder of thin soft leather as shown 
above to strap to his portable drill Indi 
Mdual pockets were sewed to fit each drill 
rather tightly A circular elastic band was 
sew ed to the bottom to hold the pockets to 
the drill snugly while a second band cut In 
two and provided with a small snap button 
was fastened to the flap The bolder is so 
located on the dnll body that the ventilating 
boles are not covered up 


TO 1VSUKE equally spaced lines when cross 
hatching some part of a mechanical draw 
ing attach a piece of ordinary graph paper 
along the working edge of the T square 
with cellulose tape Adjust the perpendicu 
lar edge of the angle to each succeeding line 
of the graph paper — M assimino HAINONE 



F no med um or coano eroslhateh ng t obio ned 
by moving fHo triangle one two or threo spaeot 
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Small, Deep Holes 

After drilling a large number of 
small deep holes m some castings a 
mechanic found that the quickest way 
to clean them out thoroughly was to 
use a pipe cleaner of the correct length 
m the chuck of a hand power grinder 



Half Hinge Holds Tubing 
While Being Sawed 

To Hold small copper tubing so that it 
can be sawed without being crushed one 
garage mechanic uses a half hinge placed in 
a vise as shown The tubing is inserted 
through the hinge pm holes One of the 
looped ends acts as a rest for starting 


Magnetic Ground Contact 
for Carbon Welder 

In weumng or brazing large sheet metal 
boxes tanks and cylinders with a low volt 
age carbon contact v. elder I often ex 
penenced difficulty in getting a good ground 
return because the usual battery clip could 
not be applied readily at any point This 
was overcome by using a large horseshoe 
magnet from an old magneto 

A wide copper strip was attached across 
the legs as shown below and the return w ire 
was connected to one of the Screws The 
powerful magnet holds the copper strip 
firmly on any iron or steel surface flat or 
curved on which it is placed If the magnet 
is not provided with mounting holes a C 
clamp can be used to hold both the strip and 
the return wire to the legs as the magnet is 
too hard to be drilled — W C IV 



Th* magnet holds the copper str p on ' 
the surface ond nsu es a good ground 


Lr-sTT 



R gSt Hie rod t nls nfo 
the solder when t is heat 
ed Above hammer ng out a 
* nl n a po! shed surface 


Soft HammerMadeof BarSolder 

hoidwth A useful little soft hammer for re 
sag oa fuetis moving kinks and dents in polished sur 
faces can be made In a few minutes 
from a 2" length of ordinary bar solder 
and a 10" metal rod The handle may be 
Ik attached by threading the rod end and 
tapping out a hole in the center of the 
' -* solder or by applying heat from a blow 
torch to the rod just above the solder 
and letting it sink slowly into the head 
as shown When the head has become 
badly battered it may be removed and 
used as solder and a new section sup 
plied in its place 
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S INCE the introduction of the Popular 
Science JIO\Tiil\ Shop Data File 
many amateur craftsmen are keeping 
reference material in the form of 3' 
by 5" filing cards These require some type 
of file box and for those readers who take 
pnde in owning the finest available Shop 
equipment a special filing case for the cards 
has Just been designed 
The box has three compartments for 
cards which will hold as many as any 
reader will be 1 kely to accumulate for years 
to come The bottom of these compartments 
slants upward so that It Is easier to find 
a card. A wire rack Is provided to keep In 
view the card or cards be ng used and the 
same rack also holds a magazine open for 
ready reference against the open lid 


When the lid is closed it forms a slant 
lng rest for small drawings or sketches 
or a magazine may be laid on it and 
held open by means of two wire clips 
which swing up from behind the box. In 
addition these clips will hold several 3" 
by 5' cards upright. 

The original filing case which was con 
structed by Frank Hegemeyer a regular 
contributor to th s department Is a beau 
tlful piece of cabinetwork The drawings 
show how he made it but the box would of 
course be equally serviceable if merely 
nailed together with plain butt joints 
Construction is begun with the front, 
back and sides of the lower part of the box 
(Fig 1) The stock Is surfaced four sides 
down to *•»" thick and 3^" wide The top 
edge Is shaped as in Fig 3 while the bottom 
edge has a by U" rabbet for the ply 
wood bottom Cut the front back, and 
sides and miter the ends after whicn the 
saw cuts can be made for the maple splines 


>1 n« euii At r gtit foil 
»dg« and two tlompt a d ■ 
iiembl ng th« top ond bottoi 
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After gluing the lower part nail the hot- Card supports may he made as in Fig 4 
tom in place Make the two partitions (Fig The clips (Fig 2) aic formed by bendmg 
5) of plywood or hardwood and nail to the wire around a metal rod The inside 
false bottom holder has a one and a quarter bend, and 

The entire lid is cut from 7/16* stock the outside clips have two complete bends 
Fasten the lid top to the frame with 3/16* Use a fine grade of sandpaper for the 
dowels The locations of the dowel holes final sanding and If an open grained wood 
are made to coincide by driving small brads has been used, apply a paste filler Varnish 
in the top of frame and tapping the lid top or lacquer the box, rub down with fine 
on the brad heads The handles are doweled pumice stone and polish with a rubbing 
and glued, and the lid rest (Fig 6) Is compound The inside can be stained later, 
screwed on A small trunk lock is added Add rubber beaded tacks to the bottom 

strip 
NAILED TO LID 








Cutter Gauge and Straightedge 
for Setting a Spindle Shaper 

^ Chafer cutters are quickly set to any de- 
^ J sired height above the table with this gauge, 
■ and it also serves as a straightedge for aligning 
▼ the faces of the fence if the fence Is moved 
\ Cut a piece of 13/16" five ply stock and 
\ joint the edges Set a wide cutter with the 
smallest available collar so as to clear the table 
WT* 1/16', and cut full depth Into the straightedge 
Bg > at the center This should be cautiously done, 
SpT ' with a starting pin in use as for freehand work. 

1 With this indentation it is possible to align the 
fence with a collar, making use of this addi- 
Ke t tional support at the point of cutting 
-A*. Make the gauge indentations in steps of 
• vyJ 1/32', ranging from 1/16 ' to In each case, 

‘ vj try the setting first with a test cut in scrap 
I'V stock. When the indentations are used with the 
bottoms down, the height of the lower edge of 
the cutter is gauged, when turned over, the 

a height of the top of the cutter is indicated. If 
paper labels are pasted on the faces to identify 
the gauges the cuts should be made after the 
labels are attached, so that the thickness of thf 
paper will be taken into account Protect the 
gauge with lacquer oi thin shellac 


FORGE WELDING, PART 2 


[ METAL WORKING] 


1 Do not use coal until it is thoroughly coked. A smoky fire Is not a hot fire 1 
The fiTe should he a Bolid, white hot mass of coals, above this body should be j 
about 1' of blue flame 

2 The beginner always forces his blower too much A low bla9t Is preferable 
as it forces Just enough air through the coal for the fire to consume Too much 

| blast chills the iron rather than heats it 

| 3 Do not stick the pieces being welded too low in the fire There should be at ! 

j least 1 >4 ' to 2" of live coals below the pieces bemg welded. 

4 Never permit the pieces being welded to be exposed to the air while heat- 
ing They should be covered with at least W," of coals. 

5 There is a tendency for the beginner to bum the metal A careful watch 
j must be kept of the fire At the first sign of sparks or “stars" the pieces 
j should be turned in the fire and then removed for welding 
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FIRST STEPS IN 

Decorating Gloss 


HAND GRINDER 



Two tumbled i lied 
w th o dork bover 
age to show off the 
design* R fh* 
to belt advantage 


G LASS working Of various 
types is gaining popular- 
I Ity among amateurs A 
very simple way to start 
is to grind designs Indelibly into 
the glass with a small electric 
hand grander This Is sometimes 
called painting on glass al- 
though color is not used of course 
The process offers abundant op- 
portunity for expressing artistic 
talent, hut those who do not find 
it easy to originate designs of their 
own can copy or adapt pictures to 
be found in magazines and hooks 
For your first attempts, all that 
you will require in the way of ma 
terials are several cheap beverage 
glasses The grinding is done with 
small green silicon carbide abra- 
sive wheels of various shapes 
Plain frosting can be done 
readily with a wheel shaped like 
an oversize pencil eraser Mount 
the wheel \h the chuck of your 
hand grinder and bring it into con- 
tact with the glass using short 
strokes such aa you would make 
with a paintbrush Do not leave 
the wheel in contact with the glass 
try to paint with it In the begin- 
ning no attempt should be made 
to shape the work by grinding 
deeply After some practice, how- 
ever, you will find it possible to 
carve the glass to any desired 
depth 

You can learn, to follow the lines 
very easily by purchasing a small 


To frost a glass hold iho grind ng tool lightly 
and use if to male »horf strokes 01 wdh a brush 



Grinding a design that va* fused onto ihe gloss, j 
Belov culling 1 ties with a thin abrasive wheel J 
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or ground finish 
which greatly in 
creases the value 
of the glass 
Once you have 


method obtain a 
child s ten cent 
paint book and 
from it select a 
simple outline 
such as a duck or 
a goose Tear this 
out and fasten it 
inside the glass 
with adhesive tape 
Then follow the 
outline on the out 
s de with a small 
round abrasive 
wheel 

If you make any 
errors they can 

usually be hidden by using a green rubber 
base abrasive wheel 

You should have a dressing stone to keep 
the wheels In shape as they wear down 
Often it is cheaper to purchase fairly large 
wheels and keep them dressed to shape. 


rather than to buy very small 
wheels at the start. Some 
workers use a lubricant con 
/ sisting of a small lump of 
camphor dissolved In several 
ounces of turpentine Into 
which the wheels are dipped 
^ occasionally This Is not neces 
J j sary how ever with the very 
simple work just described. 

| | With practice you will find 
that a variety of effects may 
< be obtained by this method of 
— grinding — Kevin eth MURRAY 

If you are i iterested in glass working 
would like of ker articles on this subject to be 
prepared for publication m later issues 
please send a post card to the Home and 
Workshop Department Mention any glass 
projects you would especially Wee fo snake 


MODELING MATERIAL 


I FORMULAS 3 j 


The following formula for an mer 
pensive modeling material offers un 
limited possibilities to craftsmen design 
ers, and artists A quantity If mixed dry 
may be kept in a dry place indefinitely 
Mix thoroughly tw o parts by measure 
of asbestos paste (powder used for in 
sulating boilers steam p pes etc ) and 
one part Portland cement When ready 
to use add just enough water to make 

a thick paste The materials remain y < 

plastic for from tw elve to twenty four p „ " — ,\| 

hours This allows ample time to mold l ~ 

it into any form desired If it is then set | ™ rr — f I 

as de to dry slowly ft will become almost ~ 

as hard as stone It is not affected by bands or worked with modeling tools 
either heat or water into book ends jars boxes bowls 

The material may be molded with the plaques and many other articles. 

FOPtJlA* SC ENCE MONTHLY SHOE DATA FILE 


CRAFTWQRK 




Square-Headed Candlesticks 



TURNED IN THE LATHE 


B Y A UNIQUE but simple method a pair 
of square headed candlesticks can he 
turned from one block of walnut Mount a 
block about 4 thick and 4% square in the 


lathe and turn it as Illustrated in 
Fig l Leave a ring around the 
center 1 %" wide and deep and 
undercut the sides as shown Turn 
the sides making them spherical 
and true and sand them smooth 
Remove the piece from the lathe 
remount as In Fig 2 and cut off a 
part of the ring as Indicated leaving a sec 
tion 1%" square which will later become 
the candle socket Note that these sides are 
also undercut Cut off the lower sides to 
form a spherical shape and sandpaper well 
Now remount the block in the lathe a3 
shown in Fig 3 and cut out a center section 
B „" wide Removing this section cuts the 
candlesticks apart Each is then fastened in 
turn to the faceplate so that a %" tapered 
hole can be bored for the candle (Fig 4) 
Sand the wood to a flawless surface and 
apply three thin coats of shellac rubbing 
them down between coats Glue felt on the 
bottom — BFNJAMIN Nifwen 
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A FAST-SELLING NOVELTY AMONG 



a f n sked v th clear bruik ng lacquer 


H IGH SCHOOL, students In various 
sections of the country have de 
veloped paying spare time bus! 
nesses by making name p ns of 
alphabet soup letters glued to wood bases 
The cost of materials is so low that the usual 
selling price of a d me a pin leaves a good 
margin of profit 

The wooden blanks are cut from aromatic 
m4 vui nr. witv3%wf on otA/tt wuAaW*. 
wood In long strips A good size is 3/16 
thick and 'z or 5 a" wide A shallow groove 
is made lengthwise along the center line of 
one s de of each strip with a fine saw this 
is to recene an ord nary small safety pin 
The stnps are then divided as required into 
the proper lengths The cuts may be 
straight across ata45-deg angle or curved 
After the front surface edges and ends 
have been sanded smooth the safety pin 
is fastened with quick-drying cellulose 


k« leife « a e oiiached w fh cellulose e*'"®"' 

A I gill tub on sandpaper evens up the leiiets 


cement a drop or two being sufficient 
Place the pin so it can be opened easily 
Alphabet soup letters which can be 
purchased for ten cents or less in packages 
contain ng hundreds of pieces are glued to 
the front surface of the block with the same 
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kind ot cement They should fee applied in 
suck & position that the safety pin can he 
inserted by holding it with the point to the 
left of the wearer The letters may he 
staggered aligned carefully or arranged 
in any attractive manner to spell out names, 
nicknames school initials society names 
and the like Sharp pointed tweezers are 
convenient for handling the letters omd a 
shallow box containing compartments like 
a type case Is handy for storing the letters 
when, sorted After the cement has set the 
letters are evened up by rubbing them on 
fine sandpaper such as No 00 
The dust caused by sanding is brnshed 
off any surplus cement is removed with a 
knife and the front and edges of the pin are 
given a coat of clear brushing lacquer 
This further secures the letters to the wood 
and in the case of cedar brings out the 
grain and darkens the color to a beautiful 
red Sometimes the letters are painted but 
the natural finish Is generally regarded as 
more attractive With reasonable care the 
pins last Indefinitely —Ro\ EWon 


A Pattern for Cutting ' 
Chinese Scrollwork 

Tuo^c Interested in scroll saw work 
will fln 1 that an ail over Chinese pat 
tern such as that shown above Is 
adaptable to n great variety of proj 
ects several of which are sketched 
For use in garden furniture or out 
doors cut the panels from outdoor 
plywoot This type of design Is also 
suitable for sheet metal grilles The 
pattern can be enlarged to any Ue 
sired size by drnwlng squares anl 
copjlng the outline through them 








Colorful Little Serving Tray Shaped Like a Duck 


CUT out in the general form of a duck 
this colorful little serving tray which can 
also be used as a nut bowl may be made by 
any craftsman who has a scroll saw and 
equipment for routing The original de 



signed hy members of the Metropolitan 
Junior Achievement New York is shaped 
from a block of birch about 1 *4 " by 7“ by 10' 

The general outline Is first scroll sawed 
then the interior is routed on a drill press 
The tail head beak and feet are shaped 
with knife and sandpaper These parts as 
well as the upper edge of the 
tray are painted but first the 
whole may be given a protec 
tlve coat of clear lacquer if de 

This project makes an attrac 
tive gift and also sells readily 
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Dutch-Slioc Flowerpot Holds Two Tulip Bulbs 


A block of soft white pine 3“ by 5" by 8* 
is used for making this Dutch shoe flower- 
pot for tulip bulbs Draw the outline on the 


wood and remove the excess with a band 
saw In the heel hollow out a space as 
shown so as to provide room for two bulbs 
t\ork the outside down with 
a drawknife and block plane 
Sandpaper well and give the 
inside of the heel two or three 
coats of so called C quality 
marine glue The outside may 
be enameled white and 
trimmed with blue or some 
other clear attractive color 



The shoe is (hoped on the band saw and 

completed vr th a drowln fe end a plane 
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Etched Sundial 


-Q- 


IN BRASS OR COPPER 


ClOCKtb 
FFOJttT 
At tragi Tint 


Either brass or copper may be 
used for making this sundial It is 
laid out to register approximately 
correct time anywhere from latitude 
25 to 50 deg north which includes 
all of the United States as well as part of Canada 
and Mexico 

Most sundials are made of brass but for those 
who like an antique green finish copper is better 
because when exposed to the elements it will take 
on a natural \ erd green surface quicker than brass. 

Lay out the dial on paper as shown Cut out a 
disk of the metal to be used — 14 gauge is heavy 
enough Lay the pattern over the metal place a 
sheet of carbon paper between and with a hard 
pencil trace the face of the dial on the metal 
Remove the pattern and use a fine brush to 
paint the numerals and lines on the metal with 
asphaltum varnish Be very careful to get straight 
even lines If any lines are not perfect finish the 
Job and let it dry hard then scrape away the excess 
asphaltum 

Lay the dial on a perfectly lei el surface and build 
a fence around it with putty paraffin or modeling 
clay It must he leakproof To about one third 
teacupful of water add very slouly and cautiously 
a like amount of commercial nitric acid Pour this 
carefully over the dial and let it etch until the 
acid stops working Then add a little clear nitric 
acid Continue adding acid from time to tune and 
rock the piece occasionally so as to insure even 
etching Do not allow _ 

the acid to come m 
contact with hands or 
clothing With the 
metal at a temperature 
of around 60 deg the 
elch should reach a 
depth of about 0 005* 
in one hour 

Pour the acid out 
Wash well remove the 
asphdltmn with kero 
sene or lacquer thinner 
and polish the piece 
The style or gnomon 
for casting the shadon 
is cut from the same 
material and riveted in 
place as shown mth 
brass escutcheon pins 
If a polished finish is 
desired coat the sur 
face evenly with thin 
white shellac — 1> H 
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AN EASILY PLAYED 
MUSICAL INSTRUMENT ANY 
WOODWORKER CAN BUILD 


tffU-UblAVi 

CHROMATII 


ff.* barj or* of maple and 


z' \_rj% ,°V ° \ '\$r\ ' V \-^TV I tbat serves 415 s E ood 111 

\ V o\° \ YcA \ \\ y Tv' 'A a troduction to the study of 
\ \ o \ \ \ VA'A Ji, D vr A the piano since the piano 

\ \ \ \ \A \\ W APA^W keyboard la laid out in ex 

\\ \ \ \<\ r AA A \\ \o\ p\^\ actly the same way Pro- 

V\ \ \ vj^V^V V\ \o\o\ \ q £r vided it is tuned to standard 

\\AtfA 3> X \ X\ \ o\%\* X X. \x| pitch it can be played with 

\ \\ \°X^\ X v other instruments or with a 

\\vj A X \Vf \ o\ ft \ X \ V I piano accompanfment 

\ Vi v X X \ o\°\^\ X X \ / The frame maybe of pine 

\ \\\ \ - 1 o\ f \ \ \ \ JT / or whitewood Cut the pieces 

\WV\o\tX X X X X 3^ * to the given dimensions place 

\4? V Y \ \ \ \ \ them e.9, sfc/avre. groove the 

Yt \ \ \ X shoes Ya " deep to receive the 

\\ \ \ \ _ . tii stretchers and fasten with 

vv \ X Xs It. %% e jue and brads Tb® bi ° ck 

Yv V Covered .dg« of O from. the ends of the stretch 

Yj bu It OS deta Ud below ers to suit the ends of the 

V, frame Stain the frame any 

desired color and glue a %" 
A XYLOPHONE is one of the simplest wide strtp of thin felt on the top edge of 
/ \ musical instruments to construct each stretcher 

\ The cost is trifling yet the finished Make the bars a full $*" by %" to allow 
/ \ instrument if accurately tuned for smoothing Fourteen lmeal feet will be 

will be quite as good as those sold in music required to allow for spoiling some in tun 
stores mg They should he of thoroughly seasoned 

The tone of a xylophone Is soft and hard maple of as nearly uniform texture as 

pleasant Even children can learn to play possible with the upper corners slightly 

it without difficulty One valuable feature is rounded as indicated Cut them in graded 

lengths from about 8" down to 4" 
little longer Make about 
y of them for safety 
Place the pieces for the natural 
bars (C D E etc ) on the frame 


ing They should he of thoroughly seasoned 
xylophone Is soft and hard maple of as nearly uniform texture as 
ldren can learn to play possible with the upper corners slightly 






so they just clear the 1" stretcher as at X 
Mark the line of the center of stretcher Y 
on the bars and drill a %* hole through the 
center of each bar In the case of the 
sharp and flat bars (C sharp, D sharp, F 
sharp, etc ) simply drill a ^ * hole through 
them 2" from the end as shown 

Place all the bars in position, center and 
drill a small hole in the stretchers for each 
har, and drive a temporary brad through 
the hole in the bar into that in the stretch- 
er to hold it 

Two mallets must now he made The 
beads are turned wooden balls or 
m diameter Fit a 3/16" rattan handle 9* 
long into each and glue it in place 



In tuning, strike the longest (C) 
bar with a mallet and compare its 
tone with that of C one octave 
above middle C on a piano Tune 
the C s, E s, and G s first, then the 
bars between Tune the sharp bars 
by the tones of the natural bars 
above and below them To raise 
the tone of a bar, saw a little off 
one end of it to lower the tone, 
make a shallow saw cut in the 
back of the bar Avoid the latter if 
possible, for it deadens the tone 
Blacken the sharp bars as shown 
While these are customarily marked 
C sharp D sharp etc , it is under- 
stood of course, that C sharp is al- 
so D flat, and so on 

Make felt washers in diam- 
eter and drive a very thin, loose- 
ly fitting 7 a screw or an orna- 
mental upholstery nail to fasten 
each bar permanently Be sure the 
bar is not held rigidly, or vibration 
will be restricted Tbe writer 
merely used cut off threepenny 
finishing nails m making the xylo- 
phone shown m the photograph. 
Straighten the bars until they are 
all parallel then drill small holes 
the other stretchers between 
each pair Drue screws or nails 
with felt washers under the heads 
to separate the bars and keep them 
aligned These screws or nails also 
must be arranged so as not to 
prevent the free vibration of the 
bars Place four rubber headed 
nails under the comera of the 
frame to serve as feet 

How to Reglue Chair Joints 
So They Won't Come Apart 

The amateur craftsman who tries to 
mend a chair by driving nails through tie 
legs Into the rounds or rungs is piling up 
trouble for himself Not only are the joints 
likely to loosen soon after the chair is 
placed in use, but when permanent repairs 
are necessary, the nails may make it im- 
possible to take the chair apart without 
breaking it Screws bold better than nails, 
hut any method of repairing a chair short 
of taking it apart, cleaning off the old glue, 
and regluing throughout will not be efficient. 
This work should be done during dry 
weather or when the chair rounds are well 
shrunken by artificial heat. The rounds 
should also be heated before gluing, other- 
wise they may shrink in time and break the 
hhn of glue When the joints fit very poorly, 
use metal chair-round fasteners 
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Keel Construction 


By BRUCE 
and WILLARD 






) ^** 3 >v strength white oak 

i ''r-^r^N 13 almost always the 

* BRULc best material to use 

boat is th« keel f >*<.S J for a keel except 

Becouse Strength yf -v(iW. and WILLARD ln a few localities 

is esse« *® • J i.\ , g/ > ' vi here water condi- 

■hVneve'r ovc’l / l£L Y CRANDALL tions make it im- 

bU is «U« oat W- - . -is,*-, L practical, 

tere the keel [ >^*V In order t0 P re_ 

■roper is being PipKlSttgvi'''"''' l- , ejL vent leaks between 

Mened to the ttftMgKWxj) the keel and the bot- 

nner keel or so WmMKMfi \r /.% . 1 i v -v^ tom plank next to it, 

oiled keelson I IV .T~\.aX~\\. that is the garboard 

Y y'X * * ii'a plank a rabbet Is 

nZXT&S? JntTlig^r V\ £& ^ kS 

S connecting with the 

/. / I 1 stem rabbet, or an 

» - ■■■“ ■ «■» ■■■ — — — iP * a\J2 P ~ , - I Inside keel Is used 

r- — ~~ .... j j to serve the same 

o X i purpose The Inside 

< \ j keel goes by vanous 

** ■■■ — ‘ u names such as keel- 

cross section n. son, apron, keel bat- 

' t l fUJ ten, or lay board 

l V-sith TMnso ffiy ™, UllMOIl Is 

\\ T 7f/} screwed, bolted, or 

\ \ STEM KNEE ; UJJ riveted to the keel 

Xjfc-/— “'“J” I ^ =n3=v7 nmt Is always luf- 

— • ■ 7 y O| ficiently wider than 

L "' sttRNPOET-^ “• . k "‘ f r °" d ' 

plenty of bearing 

Keel -flaembly oft a Small "Rowboat surface for fastening 

down the garboard 

Another iyp* of construction colls (or o fairly deep ktel Ono end of the plank The two- 

keel is spiced to the stem the other end is fastened to the iternpost piece keel thus 

formed is more 

O N MOST small boats the keel serves practical for most small boats, not only 
, several purposes It acts as a rub because it saves the work of cutting the 
* strip to protect the planking from rabbet, but because two pieces are much 
damage, aids in keeping the boat more easily bent into position than one 
on a straight course, and at the same time Except where the bottom of the boat is 
is usually the most important longitudinal flat, the surface of the keelson must be 


KEEL— 5 ’ STERN POST — 

KeeL -flteembly oft a Small Rowboat 


member from the standpoint of strength 


beveled so that the garboard plank will fit 


In large boats and in all round bottom against it perfectly The better the two sur- 
boats the keel 13 virtually the backbone faces fit, the less chance there Is of a leak 
it supports the nbs stem and. transom and The keel on a cross planked flat-bottom 
takes most of the stresses to which the boat is usually only a flat board fastened to 
boat is subjected In many modem small the planking, either on the outside or inside, 
V bottom and flat bottom boats however, and its principal function is to prevent leaks 


the importance of the keel is greatly 


by holding the planks 1 


duced because the chines battens, and boats of the hydroplane type, the outside 
planking take up most of the fore-and- keel is usually omitted altogether, to re- 
aft strains duce friction 

Keels fall into two general classifications At the bow, the stem and stem knee are 
—deep keels that are sawed to shape and usually bolted and screwed to the keel, 
'h ^eela that Ct^SxiDt into position along and at the stem, the transom and transom 
the curve of the X^lme Because of its knee are fastened In the same way All 
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for Boat Builders 


such bolts should be a driven fit with the 
nuts on the inside and the heads counter- 
sunk on the outside so that they can he 
covered with plastic or with a wood plug 
soaked in paint or marine glue 

On small boats with a flat keel there may 
be added a skeg toward the stem The 
skeg often takes the place of a deeper 
keel in helping to maintain a straight 
course while rowing In large inboard 
boats a similar addition to the keel is 
known as deadwood it protects the 
shaft and propeller The skeg or dead 
wood is fastened to the keel proper 
with long bolts or galyamzed rod or in 
very small boats with screws only 
An upright piece at the end of the 


p ns), "Reading Boat Blueprints’ (Nov 
’39 p SOS) ‘ Boat Planking Hints’ (Dec 
’S9, p 171,), Setting Vp the Frame 1 (Jan 
’40, p 194), and ' Replankmg a Flat Bot 
tomed Foicboat (Oct ’1,0 p 183; For sails, 
see July 39 p 169 and May 1,0, p 176 


RABBETED KEEL TWO PIECE KEEL 

\ PLANED OFF 

fasten ng to suit angle 

of planking 


DEEP KEEL RAT KEEL 

RABBETED OF CENTERBOARD BOAT 


keel skeg or deadwood called a stem 
post fs used in many types of boats to 
brace the skeg or with an inboard as 
a point of attachment for the stem 
bearing 

The subject o/ next months article 
is the use of ream bonded marine ply 
wood which is the greatest single con 



tnbution yet made to help amateurs 
build, better boats This senes of articles 
on8mall boat construction w intended to 
supplement the plans presented from 
time to time for Popular Science 



boats The subjects so far covered are 
Stem Construction (p S M Oct 89 


Here are the ch ef types of keels used on small boats 
Two p ece keels ore well su fed to amateur construct on 




Section of Old Auto Casing 
Serves as Gate Latch 

This practical latch for a farm gate 
may be made by cutting a notch In 
one side of a short section of a dis- 
carded auto casing and nailing it 
near the top of the gatepost as 
illustrated below — G E H 


Fishing-Rod Rack 
Suspended from 
Picture Molding 


A fishing rod rack of 
any desired size can be 
( J made at trifling expense 

I S vVy from two pieces of scrap 
111 wood and two ordinary 

\V # * p cture books of the type 

(l \ shown above The rack is 

bung from the picture 
molding and the rods are supported by in 
sert ng their tips in the slots which must be 
cut to su t the diameters — W Schedlbauek 

Bolt Adiusls Slope of Level 

To ADJtST his spirit level for determining 
the slope of cement walks one contractor 
uses a bolt and thumb nut It is fastened 
beneath the level at any point necessary to 
give the required angle In this way the 
forms are quickly and accurately adjusted 




Hanger on Wall 
Keeps a Shovel 
Out of the Way 

Another use for an 
old tire casing vs as a 
holder for shovels and 
similar tools Cut a sec 
t on 6 long and with a 
sharp knife make a slot 
about 2% long in each 
of the side walls Nail 
this section on the wall 
with the slot openings 
facing upward Place 
the blade of the shovel In 
the slots — s Lon gin 
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Soldering Copper Kept Hot 
for Work in Cold Weather 

Soldering outside in cold or rainy weath- 
er sometimes has to he done under condi- 
tions that make the continued heating of the 
soldering copper almost impossible In such 
cases, heat the copper Inside some nearby 
building to a slightly greater degree than 
usual and plunge it into a tin can filled with 
ashes, sand, or dry earth. It can then be 
earned to the work without 

losing a great deal of Its -i 

heat.— ELMER E. BefGMan (1 


Long Bars Across Hog Trough 
Prevent Fighting at Meals 

ENLARGING upon the idea of placing di- 
viders in hog troughs to prevent fighting at 
meal times, some stockmen have gone further 
and extended the spacers so that each ani- 
mal is confined to his own section and can- 
not crowd sidewise to shut out his hungry 
brothers and sisters _ 


P/anfs Protected from Frost 
by Self-Anchoring Covers 

Rocks or other weights are not needed to 
hold tm cans over small plants for protec- 
tion from frost if the open ends of the can3 
- - are clipped to provide 

jffCyS a serrated edge A 

mere tap on top of the 
~\ can will drive it into 

V \ the soil If the admis- 

s i°n of some air to the 
plant is desired do 
not force the teeth of 
■* the cans all the way 

~ into the ground. 


Test-Tube Holder Converted 
into Fly-Tying Pliers 

To TIE flies expertly, it is necessary to 
have a good pair of hackle pfiers These can 
he made from a wire test-tube holder, ob- 
tainable from any chemical supply house for 
about ten cents Cut off the holder where In- 
dicated then hammer and fiie the ends to 
fit smoothly and tightly together. To in- 
crease the tension, an extra spring is then 
added as shown. — LEROY Noyes. 


Oiled-Silk Caps for Oilstove Burners 

Oilstoves, especially those used in summer kitchens, cabins, or 
camps, are often left unused far long periods, during which they 
may become very dusty As a result, they bum poorly when first 
lighted, filling the room with smoke 
This difficulty can be prevented by slipping oiled silk covers over 
the top of the burners tt hen they are not befog used The covers 
will prevent water, dust, and food particles from falling on the 
kmdlers, thus keeping them clean for instant use — E. H. 
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Colonial Kitchen 

TO MATCH THIS BEAUTIFUL MODEL BY 
IN OUR NEW DIORAMA CONSTRUCTION KIT 


table slat back chairs and a settle were 
the main pieces The soft illumination of 
candle racks and wall brackets supple 
mented the firelight at night 

To re create this picturesque scene in 
miniature takes but a few hours with a 
new inexpensive construction kit Popular 
Science Monthly is offering to those of 
its readers who wish to take up the hobby 
of building small dioramas as outlined in 
the article Scenes in Miniature pub 
lished last month (P S M. Oct 40 p 198) 

The complete kit with detailed instruc 
tions and drawings costs only two dollars 
It w ill insure the success and artistic quality 
of your first attempt at this work and also 
teach you more about the 
construction of realistic and 
beautiful dioramas than you 
could hope to leam in read 
tag many articles on the 
subject. The kit Is illustrated 
on page 224 in ordering it 
please use the coupon on 
page 226 

The room is an Early 
Colonial kitchen of the type 
most commonly ra use be 
tween 1730 and 1780 A scale 
of 1* equals 1 was used In 
designing the model which 


is about 21"' long 7* high and 5" deep 
Walls floor ceiling and fireplace are 
printed in four colors on heavy cardboard 
All flat parts of the furniture have been 
marked on plywood and can easily be cut 
out The turned parts come already shaped 
Such accessories as the metal pans and 
irons and shovel are die cast and require 
merely to be painted 

Erecting the model is a pastime the entire 
family can enjoy Father and son can cut 
out and assemble the furniture Mother 
and daughter can help install the fixtures 
as well as crochet tiny rugs for the floor 
and make curtains for the windows 
The first step is to fold the room into 



The chair legs 
ore m nute tarn 
ingi When the 
frame has been glued together the 
"rush seat s oppl ed by using curd 



small metal ports 
requ e no work except 
pa nt ng but the fur 
nture peces are scale 
models that have to be 
bu (f up p,«ce by p eee 
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Coiaiivcled 


on a scale af I equals ( 4K« roodel 

shape and glue the flaps where sections 
must be joined Then install tbe front beam 
A framework of wood may be added to give 
additional strength. If desired but the 
room will remain rigid if the flaps are 
glued securely 

Now jig saw the flat parts of the fumi 
ture to shape and cut the dowels to the 
correct lengths Drill 3/32' holes as in 
dicated on the drawings accompanying the 
kit. Sand all pieces With 3/0 paper Rub on 
tbe wax finish and polish with a soft cloth 
being careful no wax Is applied to surfaces 
to be glued -Two applications are sufficient 
Assemble the pieces with glue 

An Imitation rush bottom can be gri en 
the chair by winding cord around the front 
and back rads then weaving it sideways 
With the aid of a needle as shown Candles 
are made from round toothpicks about 


s apptoi mately 21 long 7 h gh ond 5 deep 

tong Dip them in white enamel and before 
it dnes place about 'J" of black thread on 
the top of each for a wick 
Old sandpaper forms the flexible part of 
the bellows Scrape off the sand cut a 
piece about by 3' and fold and glue It 
between the two wooden sides Heavy black 
thread binds the sides and nozzle (piece of 
dowel) together Coat with shellac 

Glue the chromium plated mirror to the 
back of the printed cardboard frame and 
insert a short string through the top for 
hanging Glue the transparent cellulose 
sheets on the outside of tbe windows 
Fasten the rifle and powder horn above the 
mantelpiece with thin wire Paint andirons 
shovel tongs crane kettle and pans black 
Hold the crane in position with thin wire 
Glue the fireplace to the back of tbe room 
and arrange the furniture and utensils 


Small Ship-Model Life Buoys Made 
from Rubber-Covered Wire 


L from flexible rubber covered Wire of tbe 
correct scale size Bare the ends leaving 
sufficient Insulation between to form the 
buoy and cut away all but two strands of 
wire at each. end. Then bring the two eu/ts. 
around twist the wires together and bend 
into a loop For the rope twist several 
strands of icni colored Silk thread together 
and fasten on the buoy with narrow stnps 
of adhesive tape Paint the completed as 
sembly white — Paul h. Smith 


Small model parts can often be found at 
a ten-cent jewelry counter Those include 
chains and sometimes even good anchors 
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/\ Homemade 5iren Produces Musical Tone 

[J Force air through a circle of small holes 
punched In a motor-driven tin disk. Irregularly 
spaced holes will give only a confused noise Evenly 
spaced holes emit a musical tone whose pitch depends 
] on the spacing and motor speed 

' ' I Weighted Wire Shows How 
Siring Instruments Work 

\ Fastev a steel wire at one 

V \ end, and weight the other after 

— \ — passing it over a pulley Its 

\ ^ |} mus cal pitch when bowed or 

1 — F* plucked may be raised by in 

i | ' — - creasing the tens on shortening 

— — — — — r- j f ^1— the string or substitut 

- 1 ' - 1 tog a thinner wire 
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FROM SOUND WAVES 


Coil Spring Illustrates Sound Waves 

WHAT we hear as sound Is a succession of 
waves of compression and rare! action pas 
sing through the air from the source to the 
ear A simple v. eighted spring demonstrates 
this mechanically Squeeze together two or 
three of the lower turns and then release 
the spring A wave of compression will 
travel up and down the spring until the 
original energy has all been expended One 
of the small diagrams below the photograph 
illustrates the movement of the t — 
wave along the spring k ~ — V" 7 



i# A3 


Easy Test for Sound*Reflecting Qualities /\ 

To test the sound absorbing or reflecting |J 
properties of various materials place a watch 
in an open cardboard tube Insulated from a table 
with cloth or cotton Set a cardboard sheet at a 
forty five degree angle near by Listen through a 
tube as shown Bits of cloth laid over the card 
board will diminish the loudness 

Goblet Vibrates Just Like a Ringing Bell 

Wiiev a bell la struck by its clapper its rim is 
distorted Into an elliptical shape from which it 
springs back through the circular to another ellipse 
with its longer axis at right angles to the first You 
can see this action by suspending four glass marbles 
m contact with the outside of a goblet _js. 
and sinking the inside with a pencil L — 
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WHAT'S NEW IN THE 


Signal Tracer Quickly Locates 
Troubles in Receivers 




Table-Model Set Masquerades 
As Midget Grand Piano 

An attractive min ature of a grand 
piano recently introduced houses a midget 
radio rece ver As shown above the tuning 
knob and switch are on the panel directly 
above the Qfej board, while the speaker 
grille and tuning d al are below The 
s gnature of the treble clef decorates the 
speaker grille of the receiver 


Loudspeaker Radio for Bikes Rides on the Handlebars 


TV ITU a new battery 
set des gned to fit atop 
the handlebars b cycle 
enthus asts may now 
1 sten to their favorite 
programs no matter 
where they happen to 
be pedaling As shown 
in the illustrations at 
the r ght, the set has 
convenient tuning and 
volume knobs at the 
S des and a separate 
battery box that clamps 
to the bicycle frame 
An antenna attaches 
to the tip of the front 
fender and curv es hack 
to the set. The three 
tube reee ver the loud 
speaker of which faces 
the rider measures only 
3 -*" by 4**' by 8', 
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One -Tube Set Gives 


W ITHOUT tbe use ot a tncky reflex Grid leak detection is -used on the second 
circuit or bard to get parts this tube and its plate is connected directly to 
one tube tuned radio frequency set tbe speaker without any additional audio- 
will give fuU loudspeaker results on all local frequency amplification. Sufficient power Is 
stations when a good outdoor antenna is obtained with this book up to work a 6" 
used Within ten miles of local 
stations even an indoor antenna 

can be used and its selectivity is M Tjfc ; 

such that powerful local stations wQSSW^ 

only 30 kilocycles apart can be ! 

easily separated jrj Q P i 

This remarkable performance «-» I ■>' i* ■ ■ ■ I ■ j ; « jjm 

is due chiefly to the fact that iron %/*.! . Bn 

core coils are used in the antenna ** 

and radio-frequency stages Also ' Vf •' - ■’ *\ 

in order to get the most out of ^ lyVk <*■ 

each stage and to allow greater y — **— " "T| 

flexibility of control two separate ,f t 

tuning condensers are used I • VI U76 tta ifofaf 

A double pentode power amph I T v , t. V 

fier (IE7GI is the smgle tube 
used One section serves as the 

radio-frequency amplifier while w S^$L i,v%s *55!^. "TSC- 

the other provides the detector V -*- T- ? II I ■* TV. f f . jC ^ -y > 

and output stages Of the receiver <*W jj M — tiJl ti battekv 


Theie V ewi of the top and 
Unde > de of the chats s w 11 
..rve o» o go de n plot ng the 
Vo <,Ji port! Belov h„ , e f 
f| ope at on Note the hotter 
*i and sepo ate speaker un t 





Loudspeaker Volume 


speaker without the use of any regeneration 
In wiring the set care must he taken to 
connect the positive lead of the ' A ' battery, 
and not the minus, as is usually done, to the 
chassis This is an important point as the 
set will not operate properly if the A leads 
are reversed A double-pole single throw 
switch serves to break both the A and 
“B supplies and can be mounted on the 
rear of the chassis The switch can be either 
the toggle or rotary type 
The speaker is separate from the chassis 
and is mounted in a wall type baffle simi 
lar to those used in public address paging 
systems The baffle has a sloping front de- 
signed to take a 6 speaker The universal 


WilK only one fub« tfie circuit 


output transformer, necessary for match- 
ing the voice coil of the speaker to the load 
resistance of the tube (or plate impedance, 
as it is sometimes called), can be mounted 
under the receiver chassis The load resist- 
ance of each section of the 1ETG is 16,000 
ohms and an instruction sheet inclosed with 
each transformer will indicate the taps to 
use to match the speaker to that load re- 
sistance The taps are placed on the sec- 
ondary winding of the transformer. 

When wiring the 15-ohm rheostat, which 
serves as a volume control by decreasing 
the filament voltage, be sure to connect the 
resistance winding to the 3-volt battery 
Many times the moving arm is connected 
internally to the shaft 
and if this is the case 
it will be grounded 
automatically to the 
chassis In cases 
where the arm Is in- 
sulated, it will not 
make any difference 
which way the rheo- 
stat is wired 

Since this 15-ohm 
vanable resistance al- 
so serves to cut down 
the 3-volt ' A battery 
supply to the 2-volt 
maximum required by 
the filament of the 
tube, a mark should 
be made on the front 
panel just above the 
rheostat knob to indi- 
cate the safe 2-volt 
limit beyond which the 



ring u eatf even iw a begi 




Throe new-slyle butteries are used to power ike 
receiver The plug in type connectors save time 


rheostat knob should never under any cir- 
cumstances be turned 

In timing the set, remember that both 
tuning condensers must be operated. The 
two readings will be Just about the same, 
provided the dials are mounted on their 
shafts In the same relation As a matter of 
fact these two condensers can be ganged 
jf desired but the double control does pro- 
vide greater flexibility and makes It pos 
sible to make minor adjustments In any one 
condenser In order that maximum volume 
may be obtained. 

No ground is necessary with the circuit, 
and as pointed out earlier the type of an- 
tenna, indoor or outdoor, will depend entire- 
ly on your geographical location frith re- 
spect to strong local stations 


LIST OF PARTS 

Shielded antenna coil, iron-core 
Shielded RF coil, fron-core 
Condensers, tuning, two, 00036 mfd. 
Condenser, tubular, paper, 05 mfd., 
600 v 

Condenser, tubular, paper, 005 mfd , 
600 v 

Condenser, mica, 0002 mfd. 

Resistor, carbon, 1 meg, 14 watt. 
Rheostat, 15 ohms 4 watts 
Miscellaneous Tube (1E7G), octal 
wafer socket, universal output 
transformer, chassis (2%’ by 5' by 
9%*), cabinet ( 4h ' by 7%* by 
8%*), two dials, DP ST toggle 
switch, two 15-volt ‘ B ’ batteries, 
one 3 volt "A” battery, PM speaker, 
wire, solder, etc 



Started 

IN 

Radio 


B y ADDING a half-dozen parts to the 
all-electric receiver described last 
month as part of thfs series, you can 
provide a final stage of amplification 
For this stage, the power pentode fn the 
701,7 GT tube is used, and with this ad- 
ditional power there will be sufficient 
volume to operate a loudspeaker The 
speaker. Included in the original list of 
parts (FSM, Sept. '40. p 196), is a 5' 
magnetic unit which can be mounted in 
a small homemade wooden cabinet If 
you do not wish to go to the trouble of 
making up a special cabinet, the speaker 
can be mounted on a small baffle about a 
foot square Two Fahnestock clips can 
be used to connect the speaker to the set 
These are mounted just inside the cabi- 

ADDJTIONAl PARTS 

Mica condenser, 002 mfd 
Electrolytic condenser, 10 tnfd. 

Fixed resistor, 150 000 ohm 
Fixed resistor, 1 megohm. 

Fixed resistor, 600 ohm 
Loudspeaker 



Two jpr.ftg el p, serve a < speaker connectors 
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PART III ... A FOUR-TUBE RECEIVER 


net, along the bottom 
( gee photo) 

The additional parts 
required from the orig- 
inal parts list ftre one 
,002-wfd mien con- 
denser, one 10-mfd 
electro!} tic condenser, 
and three fixed resis- 
tors (160000 ohm, 1 
megohm, and GOO ohm) 
\Vhenmahlngthe\ar- 
lous changes, note that 
some fixed resistors 
used originally have 
been juggled around a 
bit For Instance, the 
SOO OOO-ohm resistor 
used tn the plate cir- 
cuit of the three-tube 
circuit has been re- 
placed by a 150 000- 
ohm resistor nnd the 
200,000-ohm resistor 
used in the grid circuit 
of the power pentode 
(70L7GT). The origi- 
nal 006-mfd paper 
tubular condenser is 
used this time as a b}- 
pass condenser between 
the plate of the trlode 
<25fe8GT) and the 
ground (or chassis) 
No ground connection 
Is needed with this 
1 four-tube" circuit 
Any type of Rntenna 
may be used 
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Sfamp Pad Nailed on Wall 
Above Shipping Bench 

A shipping clerk keeps bis stamp pad 
handy and prevents others from borrowing: 
it by tacking it on the wall above bis work 
bench as shown A screw eye series as a 
turn button to hold the box closed 


Spring Clothespins Changed 
into Soldering Clamps 

Spring clamps 
for holding small 
metal parts that 
are to be soldered 
or brazed can be 
made from ordina- 
ry wooden clothes- 
pins For the type 
shown at A, clamp 
a clothespin in a 
vise so that the 
jaws will remain in line and drill a hole 
slightly smaller than the roundhead screws 
to be used. After the screws have been in- 
serted, pass a thm file between the points to 
flatten them 

Clamp B is used where very small pieces 
are to be held for soldering It consists of 
two pieces of wood shaped as shown to take 
the spring from a spring clothespin The 
metal jaws are two nails One is flattened on 
the end and the other is left pointed — J A A 


TO imitate: frosting on glass mix 6 oz 
epsom salts in 20 oz warm water and add 2 
oz white dextrine, then apply to the glass 



Copper Strip Improves Soldering Iron 

SOME electnc soldering irons have heating elements con- 
siderably smaller than the casing An iron of this type will 
heat more rapidly and be more efficient if a strip of sheet 
copper is wedged between the element and the casing so as 
to bring them into firm contact — G S G 



! REPLACING CANE WEBBING IN CHAIR [ SHIPSHAPE HOME I 

With hammer and chisel remove spline holding old cane in place Clean, out 
groove thoroughly with chisel but be careful not to chip wood \ 

Prepare four or five wooden wedges tapering from 14" to ii' in thickness and 
about 1* wide Select spline that fits loosely in groove and cut to correctMength 
with a lap of at least M" which can be trimmed later Soak woven cane webbing 
in water from one half to one hour until pliable then lay on seat end trim to 
exact shape allowing additional around the entire piece Make certain front 
of seat is parallel with strands of webbing j 

Drive webbing into groove and hold with wedges first at back then in front 
e-u/i fi.vaA'.v aA, shim Two. “ifl tseisa -w/Jn iVisA mvuiA vtim tigt cu 

bottom of groove Pour glue (preferably hot cabinetmaker s glue) into groove 
and insert spline If spline is stiff first steam it or soak in hot water until pliable 
Drive spline into place with rawhide mallet or use soft wood to protect it from 
being marred Remove excess glue with wet cloth and let glue set for at least 
24 hours 
It « 
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...either one ) 

is a winner! _ — 


T onight make a picture taking date 
with the whole family And for surer 
results in your snapshots at night under 
Photofloods load with Kodak Super XX 
Film about four times as fast as ordi 
nary film You can then from the very 
first count on indoor snapshots ar night 
that are as clear and brilliant as those you 
ba\e been getting outdoors in the sun 
And your camera doesn t have to be an 
expensive one either Any camera that 
takes Kodak Super XX Film will do even 
a $1 Baby Brownie 


NIGHT SNAPSHOTS 

s/mp/e as /U3 (7 mf/> 

KODAK 

SUPER-XX 

FILM 


Mazda Photo Road lamps 


helpful bookie! and you re 
eaded for Iplend d n ghttime snapshots Photos d a. 
oms oasy lo-undersland d rest onj At your dealer s 
tollman Kodak Company Pochette N Y 


NOVEMBER 10 <0 


n Popula* Science Monthly jo hen 





Have you heard about these 


New Willard 


WILLARD DRY CEILS 
AND FLASH-LIGHTS 


Built to th« »om* ng d ipec 
fkaloni for which Willard is 
famous Try «h» ««w sturdy, 
slroomlinad Willard Flash 
lights ond the new Willord Dry 
Batteries built ta lost longer! 


HINTS ON BATTERY CARE 

It’s not the cold weather that 
rums batteries 

$ 3 Winter starting failures 

Heat speeds up the chemical action of your battery 


of buckled plates and 
et your Willard Dealer 
tor and tear" of summer 
ur battery — see him NOW, 


SEE OPPOSITE PAGE . . . 


YOUR ASSURANCE 
OF QUALITY 



Draft Deflector Is Wedged 
Between Window Jambs 


When a board Is used to deflect the direct 
draft from a partly opened window, you can 
fasten it securely in place and also remove 
it without the least difficulty by tacking a 
length of rubber hose to each end as 
shown The shield will then wedge firmly 
between the w indow jambs on each side and 
stay at any desired angle 


Old Fountain Pen Contains 
Handy Razor-Blade Knife 


FROM an old fountain pen and a razor 
blade, I improvised a knife that could be 
carried safely in a pocket and used for 
cutting clippings Discard the pen point. 
Split a 1" length of lead pencil lengthwise 
and remove the lead Place a narrow razor 
blade between the two halves and bind with 
sufficient cellulose tape to insure a tight 
fit in the hole from which the pen point was 
removed About 1" of blade projects — M K 




Have you heard about the New 

Safety-Fill Willards T 



MORE RESERVE 
POWER 

Active malenots increased 7-9 So 


Alt of these new 
Willards are built 
tJS with either thicker 
^ AT* plates, bigger plates 


or more plates Result 
• — you get Sougei Yile pYus 
plenty of resent power for 
lights radio heater, other ac- 
cessories — and winter starting 


GUARANTEED 

CAPACITIES 

You know whot you’re getting 

£1 , 9 Every Willard has its 
JStn/ guaranteed ampere 
hour capacity fliold ed 
in the case You can 
^ > see exactly w hat 
yvdst grmog And >oa pay 
ooly for wh3t j-ou get- Look 
for this guarantee of ft/ll 
vieasure of battery value 



PIUS- 


"Safety-FiU" 


Stops dangerous corrosion 
"Safety Fill" is an exclusive 
Willard device that prevents 
overfilling — guards against 
acid spray on wiring and 
motor parts Yt protects your 
car against corroded cables 
and terminals that cause cur- 
rent losses and unexpected 
starting failures 


* ★ 


\our VBlinl dealer has a fresh nod, 
of thee "MortloMour Money” bit 
terics now Look for his ted and 
white Willard nja or ibr mae 
" WiUirf in die classified section of 
TOOT phone book under Battenes.” 
WIUARD STORAGE &ATTERY CO 


M • Toro. 


MORE BATTERY FOR YOUR MONEY! 
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How to 

polish metal with 
cloth l 

sro^at”— ».n 

Of me til «<-> p>"> 
Fon flat surface the cloth u litd on 
a flat table, as illustrated, and the 
work rubbed over it. 

I„ addition to all kind) of polishing 
operations on metal, Alonte Brand 
Cloth can be n.ed fo> *• I 

of rust or for cleaning prior to sol 
dering It ,s available for an endless I 
number of uses in sheet or roll form 



Colonial-Kitchen Model 
Added to Our 
CONSTRUCTION KITS 

F UN for the whole family Is contained m 
the construction kit pictured above With 
it can be built a miniature Colonial kitchen 
approximately 21" long, 7" high, and 5" 
deep (seep 206) Accurate In every detail, 
the model is an attractive example of truly 
American architectural design Father, 
mother, son and daughter can share the 
pleasure of putting it together and furnish 
mg it, although the work can easily be done 
by one person if desired 
The kit costs only $2 00 and consists of 
all the following walls, floor, ceiling, and 
fireplace printed m four colors on heavy 
cardboard, which must be folded into shape, 
turned legs for table, chair, and candle 
rack, other wood parts stamped on thin 
plywood ready to be Jig-sawed apart, dowels 
for chair rungs and stool legs die cast 
metal andirons, tongs, cooking crane hot 
tie, mug candle bracket, two pans, shovel, 
and mirror light kettle, two windows; jar 
of wax, and packages of pins and glue 
Construction kits for building a wide va- 
riety of ship models three whittling kits, 
and a marionette kit are also available The 
complete list follows 


THE CARBORUNDUM COMPANY 

Niagara FalU, N Y 
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BOOK OF NEW I 


FREE 1941 PROJECTS I 

to build in your own workshop! | 


List of Construction Kits 

(Continued from pane 2%i) 


Inclj-J nr *oi*T4re>dnOTiaat bsSt 
aircraft carrier *o InuOw a m3 i 

urojrer* aeale I dual* 1 tit 

MMPUHED M Or MODE*, K 
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n tri' 3 ’ 


16 

PAGES 
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STAVP4ED (-HIP MODEL KITS 
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POWERffifigp 

AMERICA’S FINEST- * 


AMERICA'S FINEST- 
MOST POWERFUL 

ELECTRIC LANTERN 










Build the Gas Mod- 
el that "Broke the (JySj 
World's Record ^ fn^l 
Twice in One 

Cleveland Playboy, Sr. 






n n-.. Don ini ha chan « to Qua tj to P omo i 

8 ' 99e . r . p T : %V“i 


8 Big Books (1940 Edition] Sent FRE E 

to y u » stamina W h h m vt B g P 

jSonEY^M AK& o" M *^ n NOwV'k « n \lf" 


FTOW electric rfTTfn 

ALTERNATING AND DIRECT CURRENT 


j > technical language 

how to fit up a dark 

j / / \ r » om a nd how to 

* — ~ *~ — -4 1 construct the follow 

~~~*i t Ing printing box 

I f washing tank en 

/ f larging camera 

darkroom clock dry 
ing press pbotoflash synchronizer fixed 
focus enlarger for m n ature films and many 
other accessories The price is 50 cents 
Other booklets and leaflets ava lable are 
H nts on Cutt ng and Drill ng Glass 15 
cents How to Bu Id and Operate an Inex 
pensive Arc Welder and Spot Welder 50 
cents How to Make Your Own Mario 
nettes 50 cents and Workbenches and Tool 
Cabinets 10 cents Be sure to inclose remit 
tance because COD orders cannot be filled 

Tested Workshop Plans 

(Contnued from pa /e 228) 















Mounting Prints to Enter 
in a Photo Exhibition 

A NY print you expect to enter in a pboto- 
i graphic exhibition should be mounted 
to conform with certain well established re- 
quirements Even if you have no intention 
of sending prints to camera shows there 
are advantages In following exhibition speci- 
fications in mounting your better enlarge 
ments to form a uniform collection 

The mount must be of light colored or 
white stock The choice of mounting board 
which comes in several different surfaces 
and tints depends on the type of wall it is 
to be bung on 

Definite rules are followed in exhibiting 
prints this way Although a few salons will 
accept various other sizes 16" by 20" Is 
fast becoming the standard mount Some 
salons due no doubt to the available hang 
lng space and necessity for uniformity, re- 
quire that all prints be mounted to permit 
mounts to be hung (Continued on page 233) 




vertically Tbfere are no borders on the en 
largement which re fastened to the board 
with rubber cement or dry mounting tissue 
Good proportions can be obtained by 
mounting the photograph 2*3* from the top 
of the mounting board if the picture is 
11- by 14' and 3 V if V by 10 The top 
border is the same whether the picture is 
mounted vertically or horizontally Some 
photographers add title and s gnature in 
pencil making the letters about 3/16 high. 

No hand colored prints will he hung by 
any of the larger photographic exhibitions 
The entry fee w bicb should be mailed under 
separate cover is requ red to pay for han 
dlmg and returning prints 
For home display the mounting board 
may be hung on a small picture hook with 
the a d of a loop of string glued to the back 
Neither string nor hook should show 




a* nan/ 


Water Colors Tint Photos 

Amateur photographers who wish to ex 
penment with tinting some of their pictures 
can do so at trifling expense by using or 
dinary water colors Dissolve a little of the 
desired color in a tray with enough water 
to co\ er the print Leave the pnnt in the 
solution a few minutes until the required 
shade Is obtained then wash them with 
water The color wiU remain 
Although this Is an unorthodox way to 
tint photos it gives interesting results with 
certain types of prints For sunny scenes 
try yellow For pictures taken m the late 
afternoon orange is appropriate Snow 
scenes look realistic with a tinge of blue 
Light green is fine for country scenes. A 
light shade of red is good for pictures taken 
at sundown 

Ordinary clothing dyes obtainable at all 
drug and dime stores may be used in the 
same way Simply add the dye to cold wa 
ter until the desired shade is obtained. 


Get "SNAPS" that sing! 

with G-E MAZDA. 
MIGHTY MIDGET 

fHOTOflASH LAMPS NO 5 
Be sure of crisp clear pic 
tures of priceless mo 
meets indoors No bigger 
than a golf ball G E 
MAZDA Photoflash lamp 
No 5 levs you carry sun 
light wherever you go 
Us grand mihe new low 
cost synchronized flash 
cameras In press syn 
chrontzers with the new 
d rected flash reflector 
G E No S outperforms 
larger flash bulbs It 
sy n ch t wuw * beautifully 
svheo used »n two bulb 
shots like that above 
with the second lamp on 
an extension And con 
vement* It’s a wow' You 
can put up to 30 in one 
coat pocket so there s oo 
need to be out of bulbs 
when that prize shot 
comes along Try Midget 
GENoSandget snaps 
that s ng* 



Moviemakers GE 

MAZDA Photoflood 
limps are last whit 
rou need for spirk 


GENERAX-(||) ELECTRIC 

MAZDA PHOT OFLASH LAMPS 


k OI EMBER 19j0 
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DESIGNED for INDUSTRY 
PRICED for YOU! 

*i4 2S ro*39 9S 

(Matara Extra) 


WALKER-TURNER 
DRILL PRESSES 

Do you tike to turn out 
professional looking 
work* Then don t waste 
our tune and material 
i ying to do a good job 
toy machine 


t for 


t the 

■lame price you can buy 
line Walker Turner 
Machines the type used 
by expert mechanics 
Walker Turner drill 
presses have the follow 
mg quality features 
among others (11 Si* 
spline spindle |2)Jacobs 
key chuck (31 Four pre 


tolerances (5) Straddle 
mounted pulley (6) One 
piece Head casting- 17) 
a large one piece 



able 18) Calibrated w**, saa * 


depth slop 19) Accuracy 
found only in precision drill presses selling at 
many times Walker Turner prices. 

Walker Turner puces ate low because we manu 
facture machine tools in large quantities by pro 
duction methods 

Send coupon today for latest ftee catalog 


IV/.WHiWMrtiMi MACHINE TOOLS 

DHILL PRESSES . LATHI* • Cm HOIKS . RACIAL MACHINE! 


Walker Turner Co, Inc. 

2110 Berckman Street 
Planfield N J “ 

fl| Send me your new Walker Turner Catalog 0 
W describing all of the Walker Turner Mach ne*. “ 


• 

0 Addre: 
— City- 

Eft m 


His Vision Made Television 

(Continued from page 16) 

1924 at the age of eighteen he had fully 
worked out the concepts of electronic tele 
vision essentially as It works today 
His father died and Farnsworth had to 
put aside h:s dreams for a while and go to 
work He started a small radio shop — and 
ironically it failed. He got a job In the rail 
road yards 

At this point his luck changed however 
He met George Everson and Leslie Gorrell 
two California business men They listened 
to him for a while and agreed to put up 
$8 000 and see what be could do Farns 
worth was sure his star was set now he 
married a childhood sweetheart Elma Gard 
ner and the couple moved to Hollywood 
Farnsworth turned the living room of his 
home into a laboratory At one time the 
neighbors got suspicious of the strange 
young man and the packages he was carry 
lng into his home and the sound of motors 
operating inside This was during prohibi 
tion and they were sure he was operating a 
still They notified the police and the place 
was raided The Inventor eyes blinking 
finally convinced the police no liquor was 
being manufactured on the premises 

Money frequently ran low and between 
problems Farnsworth bad to beg bis back 
ers for more In 1927 he had something to 
show for his work — his first patent the one 
on the whole system of electronic television 
At one of the early demonstrations Farns 
worth was asked by a banker whether he 
saw any dollars in that pickup tube yet 
Farnsworth answered by televising a dollar 
sign painted on a sheet of glass The bank 
er laughed and coughed up more money 
In 1928 Farnsworth gave a demonstration 
for the press in San Francisco and drew In 
tematlonal attention to himself Three 
years later he entered into an agreement 
with a large radio set manufacturer under 
which hfs research staff and much of his 
equipment were moved to Philadelphia 
At the end of that period he established 
his, own. laboratory there awi carried o re 
search until 1939 Then the plants were 
moved to Fort Wayne Ind 

Farnsworth is the father of two boys 
Pbilo Jr ten and Russell Seymour four 
They live near Fort Wayne Music Is the 
chief interest In their home and Farnsworth 
has started to study counterpoint and theory 
He is a heavy cigarette smoker and a big 
time eater He is a good shot and a fanatic 
at auto driving He races his car up and 
down the countryside when stumped at the 
plant © New York World Telegram 
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The Facts About FM 

fC entwined from page 72} 

if at nnnoj/artce^ Yes As long as the 
station you want to hear comes in twice as 
strong as any other station on the same or 
near by wave lengths you hear only the 
station of your choice the others will he 
blocked out, completely 'With AM one sta 
tlon must be from twenty to fifty times 
stronger than another before it gains the 
upper hand 

4 But suppose an PM receiver was located 
hallway betu.ee n tuo PM transmitters 
broadcasting on exactly the same /re 
qtency* Which would you hear * An 
other General Electric test will answer this 
query FM signals were broadcast on exact 
ly the same frequency by two transmitters 
one In Albany N Y and the other in Sche 
nectady N Y about fifteen miles away An 
FM radio was Installed m an automobile 
and the car driven between the two Cities 
In Albany and for about half the distance to 
Schenectady only the Albany transmitter 
could be heard Halfway between the two 
cities first one and then the other station 
would come in depending on the contour of 
the ground over which the automobile was 
passing But either station could be heard 
m this halfway zone when a directional an 
tenna was employed As the car proceeded 
toward Schenectady, only the transmitter 
there could be heard At no time during the 
entire run did the transmitters interfere 

♦ Without getting technical just what is 
the difference between FM and AM * To 
answer that without wallowing hip deep m 
technicalities is practically impossible even 
If you are one of the few radio owners Who 
understand exactly how their sets function 
But with amplitude modulation the signal 
is broadcast on a constant unvarying wave 
length with the sound modulations being 
accomplished bv varying the power or am 
plitude With FM the reverse is true The 
power is constant, and the modulation is 
accomplished by varying the wave length 
or frequency within a narrow limit 

♦ Will FM he used only /or regular broad 
casting/ No it has revolutionary pos 
sibihtles In the fields of police aviation and 
military radio as well The Chicago Police 
Department after a series of tests with two 
patrol cars cruising side by side one 
equipped With ah AM set and the other with 
an FM plans to lbstall FM equipment in 
200 police cars The U S Army and Navy 
also have been experimenting with FM 


Greatest Hobby 
on taitb 



Now Afore Exciting 
Than Ever! 

BreotMokng new octen feoture* developed 
ond perfected by Lionel New eleetr colly oper 
oled Boicvle Br dge that open* gt the touch of 
o button EieCtt c Wognet Crone ttsot load* ond. 
unload* metal scrap New thrllng jeole model 
freight Com w th »prung IrucVi New tro n com 
b not on*. New color* New *tyles New thr II* and 
exc lenient for model ralroader* 

SEND FORTHIS BIG, 64 PACE COLOR CATALOG 

toll* otter page rhow* cot* 



LIONEL 


LIONEL Dept 38 15 E. 24th 5t New York N ' 

ErUoierf h TO cenfi In ce n or r amps Fleam *nnd run 0 toj 
of the raw l one) 64 Foge Color Catalog 


,in e mint OH rovtLX* Science Monthly Jf 


b OVE MBEK ISjS 




237 
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Bombers Beware! 

(Continued from page 63) 

fighting forces We still are short on quan- 
tity, but our gunners, guns, fire-control In- 
struments and searchlights are as good as 
the best any nation can offer 
For defense against high-altitude major- 
bombardment aviation the 105 millimeter 
antiaircraft gun Is our most effective 
weapon It can deliver rapid and accurate 
fire to an altitude of over live miles at a 
horizontal range of four miles But the 
“105 ’ is a fixed gun so its use is restricted 
to certain strategically Important locations 
At present the three inch antiaircraft 
gun, which is effective against planes fly- 
ing welt over three miles up, is the most 
powerful mobile sky weapon we have in 
anything like quantity. A new ninety-mil- 
limeter gun now is considered standard 
equipment, although its Issue is just be- 
ginning It Is effective at higher altitudes 
than the three Inch gun, and the hurst of Its 
heavier shell creates a larger danger space 
The snappy little thirty seven-millimeter 
antiaircraft guns, which fire 120 1% -pound 
explosive shells a minute, have proved their 
worth for use against planes flying below 
10 000 feet, and the 50 caliber machine 
gun remains a decidedly effective weapon 
against daring hedge-hoppers 

We now have seven antiaircraft artillery 
regiments In the Regular Army, and eleven 
in the National Guard At least twenty 
more regiments will be organized as soon 
as equipment for them becomes available 
Balloon barrages have become familiar 
ornaments of European wartime land- 
- scapes Officers of the Air Defense Com- 
mand are convinced that, coordinated with 
pursuit aviation and antiaircraft artillery, 
they v, ould be a valuable addition to our air- 
defense system 

No matter how efficient air defense meth- 
ods may be, some planes are sure to break 
or sneak through, and the bomb3 they drop 
are certain to do damage To keep that 
damage to the minimum, to care for the in- 
jured, and to prevent unavoidable confusion 
from deepening Into panic police and 
civilian volunteers must be trained to 
perform special air-raid duties This highly 
important part of air defense has not been 
neglected Detailed instructions for air- 
raid workers have been worked out, and 
soon will be printed and sent to municipal 
governments for Issue if the need anses 
Everyone hopes that well never see or 
hear enemy planes over America— but the 
Air Defense Command Is determined that If 
they ever come over we 11 be ready /or them' 





Speed Is H is Business 

(Continued /r©m page 1SZI 

ments of drama have teen provided by 
Wilbur Shaw There was the time when his 
car hit an oil slick and shot sidewise al 
most the full length of the straightaway 
while he wrestled with the wheel to prevent 
a spin There was the heartbreaking climax 
of another speed battle when he was streak 
mg along well in the lead and a throttle 
connection snapped Then there was the 
fireworks of 5931 Out of control at high 
speed Shaws car hurled itself over the 
concrete watt landed upright and slithered 
to a stop Unscratched he climbed out and 
finished the race fn a teammate s machine 

Each year people from all over the 
United States send Shaw good luck charms 
to carry during the race This spring one 
woman forwarded a buckeye and reported 
she had won seven International contests 
since she had been carrying the luck bring 
ing nut From Long Island a druggist sent 
a tiny wooden man labeled ptomaine 
Tommy He wrote that the figure was so 
lucky it was good for anything but money 
at the bank Just before he went to the 
starting line last Memorial Day Shaw 
looked under the seat cushion of his 350 
horsepower 520 000 Maserati and found 
what looked like the nest of a pack rat 
There were lucky pennies miniature horse 
shoes rabbits feet old washers and buck 
eyes A superstitious mechanic in the pit 
was taking no chances He had collected all 
the lucky charms he could get and had 
hidden them m the car r 

Most drivers are as superstitious as ctap 
shooters Shaw is pretty much of an ex 
ception He IS the only driver for instance 
who will let a woman have her picture taken 
Sitting at the wheel of his machine — a thing 
that sends chills down the back of the 
average driver The lucky charm Shaw re 
lies on most is careful preparation "With 
him driving is a business and a specialized 
science He practices every track maneu 
ver until it becomes Instinctive He helps 
tune up his car to as near mechanical per 
fectlon as possible He was the first dnver 
in America to wear the common sense crash 
helmet which has since become conventional 
In racing he explained you don t have 
to have good luck But you mustnt have 
bad luck' 

His skill and preparations fake care of hia 
good luck and a pair of half hearted super 
stitions ward oil the bad One of these is 
Ms lucky racing shoes a nondescript pair 
of leather sneakers he has worn in every 
(Continued on page 21,0) 


FOR MENDING AND 
MAKING ANYTHING 

IN METAL 

There s only one way to do 1 1 right when you re 
working in metal^use Kester Meta] Mender! 

This idea! home solder offers you many ad 
vantages when you have broken or leaky metal 
things to repair And me same is true when you re 
buiid ng metal models lamps ornaments equip* 
ment acid all the other endless articles your 
craftsmanship inspires 

Kester Metal Mender makes expert soldering 
a cinch. The flux In the core of the solder itself 
insures perfect results on any thwg-frozn » door 
knob to a diesel motor And the high quality 
virgin metals in this fine solder give your work 
i Tea\ permanence. You )1 he proud of ill 

Hardware and other stores will supply you or 
tty it free by mailing the coupon now fot a gen- 
erous free sample of Kester Metal Mender airid 
' How to Use It Booklet. Act at once! 

C.JE KESTER 

METAL MENDER 

Kester Sijlder Cornp»ny (25S Wnjhtwood Ave Cb cngo, ) 1 

Please send me tree serople ot Kester JSetiA Mender and Ho» to- 


Addr 


the Coupon Now 


NOVEMBER, 19 $0 


Please mention VoeutKS Science Monthit when ur ir, 
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L««»« no u*ly 

got a scratches Gives uo form 
irfltss » hind «i itound 

wood wall board metal »l*t« 

* — - popular priced pracia on 
ra/ifee Works from any 
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GuildSANDER ... 

tool— with a S year guarantee Works ft 
I ght socket We ghs only 9 lbs Try it - - 
hardware dealer a or wr te direct for details 
SYRACUSE GUILDTOOL COMPANY 
1740 MB N Salma St Syracuse N Y 


This Complete HOME 
WORKSHOP 



• CIRCLE SAW 

• EMERYWHEEl r r-- „V 1 ^r„n,r'UBiVi, 

_ catinrD Motor A fine pr ictical unit >1 RITE. 

• SANDER FOR LITERATURE.! 

Write lo Demco Products, Inc , Kalamazoo, Mich 



Speed Is His Business 

(Continued from page 239) 

race for fifteen years The other is his 
taboo against peanuts in the pit Years ago 
a Swedish mechanic named Olsen warned 
him that peanuts in the pit meant bad 
luck on the track Shaw scoffed at the idea 
until at a race in California he saw a spec- 
tator munching peanuts lean over the edge 
of the Pit to ask a question Five minutes 
later he cracked up In the worst wreck 
of his career There might be no connection 
between peanuts and crashes he decided 
but he wouldn t take chances Henceforth 
peanut launchers became taboo around the 
Shaw pit 

After every victory Shaw receives a del 
uge of mail His sudden wealth is a magnet 
that draws letters from a thousand and one 
stock salesmen real estate operators char- 
ity leaders and impoverished inventors 
People with dude ranches for sale people 
with mortgages that are going to he fore 
closed people who are sick people who have 
bright ideas and get rich quick schemes all 
sit down with pen in hand to write to Wilbur 
Shaw 

The queerest of all these communications 
came in only a few weeks ago It was wnt 
ten by an elderly Inventor He desired back 
ing for a revolutionary idea that would 
simplify farming It was a machine so long 
that the front end would plant the crop the 
middle part would cultivate it and the rear 
end would harvest it' 

Today Shaw s private stable of high- 
speed vehicles Includes an airplane he flies 
himself an imported motor cycle and three 
automobiles — one of them a specially built 
roadster said to be the fastest private car 
in the world At the end of his racing rain 
bow Shaw has found not only a pot of gold 
but all the speed machines he dreamed of 
having as a boy 

Novel Horizontal Billboard 
Read by Plane Passengers 

Giant lying down billboards intended 
to be read by airplane passengers may be 
an important new development In outdoor 
advertising What is said to be the first 
display of this kind has been erected near 
the Chicago 111 airport, on the roof of 
plant manufacturing surgical dressings 
Built of neon tubing the horizontal bill 
board displays the firm s trade mark in a 
figure twenty feet across The sign is seen 
by hundreds of arriving and departing plane 
passengers every day 
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Gus and Joe 

Go to the Show 

(Continued from page 140) 

bate a blow-out, and they're said to make 
a flat tire ride as though it still had ten 
pounds of air," Gus declared 

• say' We can’t afford to miss these Hud- 
sons," he added “Look at the Six and the 
Six Traveler — 116-inch wheelbases, engines 
which have been upped to ninety-two horse- 
power by increasing their compression. 
Symphonic Styling which assures the ladies 
a harmony of exterior and interior colors, 
and dont forget that goes for the Jaw- 
price group' Then there are the Super- 
Sixes and Commodores — larger and more 
expensive Lots of improvements on all of 
them — a cowl ventilator which you can 
leave open during the heaviest ram storm, 
larger brake drums, and a new clutch pedal 
mechanism which requires only three quar- 
ters as much effort to operate as the old 
one did " 

Gus pulled out his watch “Holy Moses'” 
he exclaimed 'Only a half hour to closing 
time, and you haven t even seen the new 
Buicks'’’ 

Wide, low bodies, dashingly streamline, 
were the Buick features which first caught 
Henry s eye. 

"Yes, they look good ” Gus agreed with 
him ‘But there are a lot of just as im- 
portant improvements which don't show on 
the outside Increased power, for one One 
of the reasons for that increase is an im- 
proved bearing — it took tbe Buick engineers 
five years to develop exactly what they 
wanted, hut they’ve got it novt . Then there’s 
compound dual carburetlon That's some- 
thing brand new It costs a little extra on 
the Series 40 engines, hut is standard on 
the larger ones By using tioo dual — double- 
barrel — carburetors instead of one, better 
mixture ratios of air to gasoline are fed 
to the engine, power is Increased, accelera- 
tion and hill-climbing Improved, and fuel 
consumption cut down Another new fea- 
ture is the method of forcing fresh air to 
the carburetors with an air scoop set up in 
the radiator grille. The air is piped to the 
air cleaner above the carburetors and it’s 
actually under pressure from the car’s for- 
ward motion' 

"There's another thing To squeeze the 
most power out of the gasoline, they’ve re- 
designed the piston beads so the mixture in 
each cylinder is compressed into a tiny ball 
right around the spark plug When the 
spark ignites it, they get the maximum 
pick-up and power from the explosion, with- 
(Contmued on page 21,2) 
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Gus and Joe 

Go I o the Show 

( Continued from page Ski) 
out any ping or detonation — knock to you 

Say here 8 some thing Gus broke off 
suddenly to the relief of Miller whose brain 
was beginning to knock a little itself under 
the high compression of Gus s explanations 
The Buick Bug Famous old racing car! 
BrotbeT do I remember back in 1910 when 
Louis Chevrolet was busting speed records 
right and left with It Look at that radla 
tor — behind the motor Just a bunch of 
curved pipes with fins on them It didn t 
even have a fan then Notice that Busck 
had overhead valves then — and has stuck 
to them ever since 

take Chevrolet interrupted Miller 
They still have overhead type valves too 
haven t they’ 

Right answered Gus 

Passing the Chevrolet display again Gus 
remarked They ve redes gned tbe combus 
tion chamber this year so the new Chev 
rolets will turn up ninety horsepower in 
stead of eighty five And the wheelbase is 
Increased to 116 inches to give you a stead 
ler smoother ride 

Too hoo' Henry' Mr Wilson' Mrs 
Millers voice was calling from across the 
aisle 

They went over to her and Joe feeling 
properly ashamed of themselves for having 
played truant for so long But Mrs Miller 
didnt seem to care and Joe Clark was 
looking both self satisfied and faintly em 
barrassed. 

I ve decided which car we want Henry 
Mrs Miller told her husband Mr Clark 
advised me about it so you needn t worry 
The salesman la going to bring it out for 
you to see next Sunday morning And what 
do you think Mr Clark has done’ 

Gus looked baTd at his partner and Joe 
got red In the face 

He s cither robbed a bank and got away 
with it, or he s bought a new car Gus said. 

‘Well my old bus is worn out — you said 
bo yourself Joe defended himself Tather 
sheepishly IH bet you bought one your 
self — it was you who wanted to come to 
the show 

I didn t buy anything except my ticket 
to get in Gus said cheerfully I like alt 
these new gas buggies too much to settle 
down to any one of them 

Isn t that just like a man ’ Mrs Miller 
demanded Then she giggled. Mr Wilson 
IV just bet that you felt the same way 
about girls and that s why you never got 
married 

wnl if to cite 
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Testing Your 194) Cor 

(Continued from page 135) 

out the assembled cars at the proving 
grounds How much water mill spurt up 
through cracks and slots in the floor 7 What 
will happen when the brake bands get wet 7 
Can the ignition system and the carburetor 
take a ducking without stalling the car 7 A 
thirty mile an hour splash through the 
bathtub a street wide trough of water, 
settles these questions 
Driving in circles of ever narrowing di 
ameter provides a novel test for a car s sta 
bility in turning comers It also compares 
the merits of various nonskid tires At a 
108 foot radius the motor strains and tires 
scream as the test driver holds the acceler 
ator down to the floorboard A passenger 
has to cling to the door handle to keep from 
sliding across the seat let the speedometer 
registers only thirty two miles an hour 
According to General Motors men who Q'e 
vised the test that is about as fast as any 
car will go in such a small circle because of 
the power used up in forcing the car to turn 
Another odd test shoots an artificial hur 
ncane at the side of the car so that the 
amount it swerves can be measured At the 
Ford proving grounds the blast is provided 
by a four bladed fourteen foot propeller 
driven by a 750 horsepower engine and 
mounted stT that it can be aimed either 
broadside or diagonally to create crosswinds 
How important car makers consider this 
intensive testing may be judged from the 
fact that in the up to-date Chrysler engi 
neenng laboratories as many as 2 500 dif 
ferent research projects may be found under 
way at once Current experiments range 
from testing the life of seat cushions with 
a metal form nicknamed the lead fanny 
to heat treating parts with radio waves 
For the latter purpose the engineers have 
designed an electrical device resembling the 
artificial fever or diathermy apparatus 
used in hospitals Placed in a high fre 
quency coil without touching it a gear or 
other metal part is heated by induction from 
the inside out attaining a high temperature 
in a split second Valuable experimental 
data may thus be quickly obtained for near 
ly all of a car s mechanical parts owe their 
hardness or softness to heat treating 

Perhaps in the future this kind of electnc 
heat treatment may actually become com 
mercial practice It would not be the first 
time that car research men have pioneered 
an outstanding advance Always they are 
working on two jobs at once — planning for 
the current years models and for the car 
that may come some day 
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MODERN FEATURES 

This new Model A 9 Workshop Lathe has all the 
time saving features ol a modern engine lathe com 
blned. with the sensitivity and accuracy of a fine 
precision bench lathe— yet the selling pnce is Bur 
pnsingly low Threads and feeds are instantly avail 
able through the quick change gear bo* Power cross 
feeds and power longitudinal feeds are operated by 
a worm drive and friction clutch In the apron Half 
nuts are used only for thread cutting 

South Bend Lathes are made in six sizes 9 to 16 ' 
swing Prices start at JB4 SO See them demonstrated 
before you buy Write for catalog and name of dealer 
Partial List of South Bend Distributors 


SOUTH BEND LATHE WORKS 

:SZ EAST MADISON ST, SOUTH BEND IND, U S AJ 
IATHI BUILDERS SINCE 1 906 



SOUTH BIND LATHES 
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1. ONE N»GHt len 
tercd the compart 
tricot just outside 
Gargantua s cage on 
a routine check up 
and forgot for a mo- 
ment that Gargantua 
■was always waiting 
to kill me- Suddenly, 
w tch. crushing force, 
he grabbed mj left 
shoulder 



3. TOR AN INSTANT he glared into the hated light then relaxed his grip and 
lumbered to the other side of the cage \our dependable Eseready* jresl 
DATED batteries saved me from a horrible death that night I will neser be 
without them (Sfi-J) <£) . , 
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"Yes, sir, the slower-burning cigarette is aces with me. I like 
all those extras in Camels including the extra smokin g" 


mATosrHtxf piomiir "TOMMY" TOMLINSON, 

VICE PRESIDENT end CHIEF ENGINEER of ' 
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ONLY FOUR THINGS t 

CAN HAPPEN TO ANY SPARK PLUG 

and AC has the Cure for them all 



Repfoce worn plug* wrtfi New AC’s hr Better Performance 
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HOW SUPERFINISH PUTS 
FRICTION ON THE SKIDS 


in the 1941 Plymouth 

Revolutionary new Method of Finishing Engine Parts 
Produces Amazingly Smooth Surfaces —Extra Quietness, 
Long Life, and Economy in the 1941 Plymouth 


SuPERFiNiSttED surface^ of the 1941 Plym- 
outh engine are virtually immune to friction 
and operating wear, when properly lubn 
cated ' Superfinish scrubs off tiny sharp sur- 
face irregularities that might otherwise 
puncture the microscopically thin film of 
oil which separates and prevents wear be- 
tween the moving parts of the engine' 



T* p,™" “d •» its other famous long life engineer 

■» mg Plymouth f„ r lm brings y„„ J9 great new advaneemeS 
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NOW. .THE FAMOUS HARVARD CLASSICS 
/It Lowest Pr/'ce /n /fs fff story/ 

Yes— these great books are today offered at a price Vs the cost of popular 
fiction! How everyone can afford the advantages of a liberal education! 


SHELFOF BOOKS at a price per vol 
uiae Vi the rest of rurrent popular hctron ' 
Never before in the history of these 
world famous bocks have they been 
offered at a price so low’ 

OVER HALF A MILLION SETS SOLO 
Think what this means' Here are the 
books that ambitious men and women 
everywhere have used to win success 
and happiness’ Over half a million sera 
of fifty volumes each — or 2S OOO 000 
actual volumes— have gone into Amen 
can homes’ To avail themselves of the 
inspiration of these masterful books 
thousands have paid several times our 
present price and they have been repaid 


LIBERALEDUCATIONATYOUR FINGERTIPS 


Eliot, president of Harvard University 
for forty years, made it a vital part of 
his life a work to assemble this superb 
library, now brought within the reach 
of all* As he himself has said, IN 
THESE BOOKS ARE THE ESSEN 
T1ALS OF ALIBERALEDU CATION 


THE GREATEST BOOK BARGAIN 
EVER OFFERED* 

Brenu.no s one of the world s largest 
retail booksellers recently stared that 
for only the partial contents of The 
Harvard daisies, in ordinary clorh 
bound editions the cost would be 
$402 OO Yet here exquisitely printed 
beautifully illustrated and uniformly 
bound, you can have these precious 
writings at a fraction of that cost' 
CONTENTS COMPLETE, INCLUSIVE 
Thu handsome new edition contains 
the complete contents of DR ELIOTS 
FIVE FOOT SHELF OF BOOKS’ 
Every word, every line, every para- 
graph is here* You get the same beau- 
tiful type, the same high quality paper, 
the same illustrations used m the 
costlier sets* Fifty volumes 22 407 
pages of superb reading 418 of the 
world s masterpieces the fimous Lec- 
ture Volume, the Daily Reading Guide 
— and the unique Index of 76 000 en- 
tries that gives you the key to this vast 
storehouse of knowledge’ 

ONLY 52 00 IJOWN. 50 CENTS A WEEK 


are given the most liberal terms in the 
history of The Harvard Qassics' For 
an initial payment as low as $2 OO you 
may have this luxurious edition placed 
in your home with all shipping charges 
prepaid by us' THESE PRICES MAY 
HOLD FOR ONLY A LIMITED 
TIME THEREFORE WE URGE 
YOU TO ACT AT ONCE' 

TWO BEAUTIFUL BOOKS FREE 

The famous little book. Fifteen Min 
utes a Day furnishes you with full 
information about The Harvard Clas 
sics It gives Dr Eliot s oun flan of 
naJnrg— is packed wich helpful, prac- 
tical information' Also, for a limited 
time only, we will send you ‘ Men Be 
hind the Classics which contains dra 
mane biographies of men whose im- 
mortal writings appear in The Harvard 
Classics Both of these booklets will be 
sent you free postpaid and without 
obligation' Mail the coupon now' 


DR. ELIOT'S F1VE-F00T 
SHELF OF BOOKS 

(THE HARVARD CLASSICS) 





Qentenh tco 




jfuL'T’hhs 


Wings Turn Auto into a Plane US 

Safety Charts for Night Driving 145 

Defroster for Rear Window 146 

Floor Mat Protectors 146 

Wrench for Plug Terminals 146 

Installing a Trouble Lamp 146 

Spray Nozzle Helps Wash Car 147 

Whitened Rod To Check Oil 147 

Toning Down Your Horn 147 

Shade Fits Trouble Lamp 147 


ftviattsi 

Cut Away Plane Trains Cadets 60 

Mobile Air Line Ticket Office 60 

Model Plane Has Spare M )tor 61 

Planes May Get Hydraulic Drive 61 
2 000-Horsepowev Air Cooled Motor 61 
Sound Guides New Rocket Bomb 66 
Breathing Aid for High Flying 66 

Engine Weighs Only 130 Pounds 67 
Signal Lamps Aid Plane Patrol 67 


SnamccUny 

Rubber Tired Road Rollers 124 


Machine Makes First U S Bassoon 124 
Mammoth Valves for S S America 12 5 

ft me ai J cfoin 


Wall Covering of Linoleum 30 

Two in One Soldering Unit 30 

Portable Electric Repair Kit 32 

Shower Head Takes Less Pressure 32 

Molding for Built In Bathtubs 34 

Midget Fire Extinguisher 34 

Cold Storage Food Locker 132 

Sink Garbage Disposal Unit 132 

Darning Egg Lights the Work 132 

Conditioner for Fruit Jars 132 

Shoe Rack for Closet Door 132 

Vacuum Cleaner Easy To Empty 133 

Refrigerator Humidity Chest 133 

Bath Kit in Handy Basket 133 

Dispenser for Absorbent Cotton 133 

Enamel Resists Acid and Fire 134 

Giant Auger Bores Holes for Trees 134 

Spectroscopes Test Farm Soil 13S 

Skylight Helps To Heat Home 13S 


Queer Missing Link” Plant 136 

Fruit Mold Kills Bacteria 136 

Try Out Room for Furniture 136 


cfr.vcrJisfi* 

U S Stamps Honor Inventors 72 

Vest Pocket Respirator 96 

Propeller Tunnels Boost Power 96 

Rubber Plates for Rotary Press 97 


X/ole%aio%y ftews 

Electric Robot Plays Game 102 

Synthetic Rubber from Petroleum 102 

Atom Smasher Gets Check Up 103 

Astronomers Use Sun Gun" 109 

Wanted Leadless Storage Battery 109 


JUi!aly 


“Night Glasses Train Soldiers 81 

Armored Car from Any Auto 81 

Fire Engine Mounts Air Raid Gun 82 
Concrete Pill Box Built in Day 82 

All Purpose Gun Guards Airport 83 
Wheelbarrow Type Stretcher Holder 89 
Air Raid Shelter U S Model 89 

Camouflage in the Desert 94 

Outboards Get Torpedo Gun 94 

“Chess Game Directs Raid Defense 95 


(OJJiitcs 


Photo Catches Bridge in a Shimmy 128 
Elephant Plows Carolina Field 128 

“Spider Web” Forms Gate to Cave 129 
Toothpicks Play Tiny Piano Model 129 
Climbing Dog Can Tree Himself 130 

Home James on a Tandem Bike 130 


(Jjsajtw3i& 


Novel Duck and Nest Sewing Kit 191 
Cocktail Tray Has Glass Bottom 192 
Bonbon Trays Shaped from Metal 194 
Wall Clock of Dutch Design 194 

Holder for Morning Newspaper 195 
Leather Initials Cut on Saw 196 

Plastic Toast and Bread Tray 197 



POP Plan BCIEJ.CE 


The Grse 



Brother, it’s time to WAKE up! It’s time 
to REALIZE that in this cold, competitive 
world, ignorance — lack of TRAINING — *s a 
CRIME! And the punishment is INSECURITY 
LOW PAY— NO PROMOTIONS— FAILURE! 

You can’t change the world — but YOU CAN 
CHANGE YOURSELF! You can become a 
TRAINED MAN! How? By using your leisure 
time to prepare yourself for ADVANCEMENT! 
Thousands of former I. C. S. students are 
among today’s business leaders! This coupon 
wdl bring you information. MAIL IT! 
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BOX 7604-K, SCRANTON, PENNA 

^ Without cost or obligation please send me a copy of your booklet, “Who Wins and ^ 
Why,’ and full particulars about the course before which I have marked X 
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Aromatic pipe tobacco 

It s the plain truth Bond Street u too 
out of the ordinary for some smokers— 
that s just the argument Bui thousands of 
men uont ever again smoke anything elsel 
Bond Street gives you rare aromatic 
tobacco never before used in a popular 
price mixture Gives you custom blend ’ 
aroma flavor and bite free coolness at 
popular price Even the women approve 
>our pipe with Bond Street 
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Whatever the make or model of your 
car, there is a Delco battery to meet 
your needs ... a Delco battery with the 
same quality construction and ad- 
vanced features of design that assure 
quick starting and long battery life 
on 43 per cent of all new cars being 
sold in America. 

Leading cars in every price field come 



Anderson 



teries because their manufacturers 
know the dependability this Delco- 
Remy product provides. When you 
need a new battery for your car, re- 
gardless of make or model, there is no 
surer way to get real value than to 
follow the example of these car manu- 
facturers. 

Replace with a Delco battery . . . 
there’s a Delco battery dealer near you. 

THE NEW DELCO 
ELECTRO-LEVEL 

Safeguards against over- 
filling . . . automatically 

Delco batteries now feature the Delco 
Electro-Level, which simplifies the 
filling problem and prevents over- 
filling. It goes into action immedi- 
ately and automatically when the vent 
piug is removed'. A vafve sfeeve drops 
down and forms a water-sealed air 
lock in the cell when the right elec- 
trolyte level is reached; there are no 
extra steps— it is entirely automatic 
in operation. 
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I Cracks, Leaks, and 
■;g,koose.Parts 
\ ’ least cost 




In ev ery household repa r jobs are sure to be 
required from t me to time The bo ler beater 
or a rad alor may leal, a p pe ma\ split, the 
auto water jacket or gear case may crack anil 
handles of tools utens Is doors umbrellas etc, 
are alnay a com ng loose 
A I ttle Smooth On No 1 n 11 permanently 
cure each of these and many similar troubles 
Protect j ourself against such emergencies by 
getting a can of Smooth On and keeping it 
hand) The first application will pa) for the 
can man) times over and a can will last a long 
tune to sase )(>u from many an expensive re- 
pair job 

Buy Smooth On No 1 In l* t -oz 1 lb or Sib cans 
from >our hardware store or If necessary from 
us For your protection Ins »t on, Smooth-On u«ed 
by mechanics and repair men since 189) 


FREE 
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HOW LONG? HOW LONG? 
THIS HEART-BREAKING 
MONOTONY? 

THIS WRETCHED PAY? 


"If I Could Only Recover Those 
Ten Lost Years!" 


In December. 1921, an American employed mth a 
mining firm in Mexico, clipped and signed a LaSalle 
advertisement coupon Sut he did not tnroll' 

Ten years of silence followed . . ten years of hap* 
hazard jobs, long houts, wretched pay 
Then, in January, timrtrm thirty 1 .do, that Silence was 
broken by a dramatic letter, high-spotted by these 
words " Please send the first lessons with the least possible 
delay, as time is a highly important factor to me in this 
year of our Lord 1 " 

Through five typewritten pages he recounted the 
hardships of those intervening j ears A really able man, 
he had moved from one position to another, only to 
find advancement closed to him for lack of specialized 
training 

No need here to recite those hardships — though in 
justice to him it is only fair to say that on four separate 
occasions he had almost enrolled . . . and that cm each 
occasion he had postponed action because of some un- 
expected reverse seemingly bejond bis power to avoid 
"For five months now," so be wrote, ‘T have been 
'on vacation ' Not a chance to take a course now — 30 
cording to my carefully laid out and conscientiously 
followed program . - > 

“But — supposing I had chucked that program at any 
time in the last 10 years? Supposing I had enrolled, in 
the face of seeming disaster, even though I had had to 
borrow the money to do it? Supposing even that I had 
enrolled only five months ago, at the beginning of my 
enforced Macatic.nl In all likelihood I could have mas- 
tered the training by now Or I might in the meanwhile 
have found a congenul and profitable position, thanks 

LASALLE EXTENSlON'tfNIVERSlTY 

A Correspondence Institution 

.. Chicago, Illinois 

I would like to have your special booklet— without any cost or obligation 
e ,5TT af>0 “t n ’5 ,o I ip0rt ' lralies anyone success training in the business 


to my increased knowledge As it is, for all I know, 
there may be another five months without any position 
with all sorts of dim prospects . and meanwhile I 
am getting older . . 

"That settles it 1 To blazes with further procrastination' 
To thunderatson with my financial program? Fee hot- 
rowed the money, and I'll borrow some more , but i’ll 
do something with my time 1 This year \S going to see a big 
change »n my affairs — and right here 1 i where we start 1 " 

Send for Free Booklel 
These are searching times — and wise is the man who 
takes full measure of his competition , gets the special 
training that he needs . . and thus commands the un- 
folding opportunities of our new-day business world 

If you need to be conomced of those opportunities, 
forget that you ever read this message For those oppor- 
tunities are not for you . . 

But if you are determined to be out in front when 
men are picked for leadership one year, two years, ten 
years front now — do not, on > our life, risk a day’s delay. 

Below is a coupon It will bring j ou — without cost — 
books that have ltd to increased earnings running iwo 
many thousands of dollars! Men of action — hundreds 
of them-- will use this coupon for their personal advance- 
ment Be one of those 
men who Will steadily win 
their way to the better- 
salatied positions 
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Beue e it or not I have been a reader of 
PORitAR Science Monthly for about thirty 
years — not every issue of course but steady 
when I was located where I could get it I 
have nearly every issue for the last eight or 
ten years and now at long last I have a 
1 ttle shop and am going to make many of 
the things described in those old numbers 
Many times Ive wanted to write and say 
what a swell magazine 
I thought It was ea 
pecially when I read 
some of the letters in 
Our Readers Say 
from fellows who 
wanted you to charge 
the entire magazine to 
suit their one tiny 
whim Often I won 
dered why they didn t 
buy a book devoted to 
their particular likes 
You ve made a success 



He Knows What Makes the Wheels 
Go 'Round — Backward 

Altholgh I am only fifteen years old I 
happen to know the answer to the question 
asked by G B of Riffle W Va about wheels 
that seem to turn backward in the movies It 
bothered me at one time The reason the 
wheels appear to go backward is that the 
movie camera takes one p cture when the 
spokes are in a certain position and when it 
takes the next p cture another spoke is in a 
position si ghtly back of where the first spoke 
was before When this is repeated many 
times the spokes appear to move backward 
As the wagon slows down the camera catches 
the spokes In their proper positions and the 
wheel appears to move in the right direction 
— G M Columbus Ohio 

Many readers sent in letters answering 
G B s question We publish G M s because it 


of the magazine as it •* so clear and simple and so good an ex- 
is and has been yet there is always some one ample of straight thinking in a fifteen-year 
trying to tell you how to run it chances are old — Ed 


they couldn t run a peanut stand and make 
a go of it So I says says I keep her the way 
she is and more power to you — J P T 
Leavenworth Wash 


Physician Misses Monthly 
Mental Going Over 


What happened to 

Before Long, We'll Be Afraid the Question Bee’ 

r iL ts i-t Now I have no way of 

JO v>0 info fne KlfCften knowing how dumb I 

In A recent issue one of your readers told really am Better get 
of an experience with an exploding pepper busy and check up on 
'haker Here is another mystery that almost me next month —(Dr ) 
parallels his case We were preparing to go DWK Seattle Wash 


nr pat Ears tell Mr 
mow oyrtB 1 am when i 
DVM THEM FOR^ 
BACK B 115 
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b cycle plan is that the rear man must use 
his brake first and he cannot see ahead very 
well — D D Toledo Ohio 

Introducing Si, the Big Guy 
Who Draws the Little Guys" 

With the changes you have made in the 
size and make up of P S M I think It beats 
any other -scientific magazine on the market 



drawing the little guys Such is his modesty 
that the accompanying self-portrait doesn t 
do him just ce BA. 

That Gun Cabinet Hit the Mark 
with This Michigan Trapper 

That Gun Cabinet of Knotty Pine de 
scribed in your September issue works fine In 
my trapp ng cabin Put more of that kind of 
stuff in PSM — LWF Gaines Mich 

A Question of Gravity 
Has Him All Balled Up 

Suppose you had two metal balls and the 


larger one was hollov 
one would go Inside it 
Suppose the smaller 
ball could be placed in 
such a position that 
" "r centers of grav 


> that the smaller 


Ship Model Builder Wants 
More Old Time Vessels 

In the past I have greatly enjoyed build 
ing your ship models such as the Malek Adhel 
and many others I know that Captain McCann 
has passed on but don t you think that 
these models of old time ships should be 
continued 7 — ME Boston Mass 

What We Need, He Believes, 

Is To Learn How To Live 

How many of your readers would be inter 
ested In a series of articles to comprise a 
course in inorganic chemistry and qualita 
tive analysis 7 Also a similar series on mi 
croscopy and elementary bacteriology 7 I 
certainly think these would be better than all 
the articles and pic- 
it moi cue M srs and tures on war and its 
such to make cxplos vfs adjuncts which aj>- 
A«o PTHfg was mach NE3 pear so promiscuous 

ly In all magazines 
and newspapers now 
Such a ser es of ar 
tides might start 
some yet unknown 
person on the road to 
the discovery of a 
cure for cancer a 
new drug to combat 
tuberculosis new 
methods of fighting 
industrial diseases Wouldnt that be better 
than all the art cle3 on new bombs dive 
bombers death rays ( 7 ) and so on 7 What 
this world needs a more and better schools 
and teachers hospitals and doctors labora 
tor es and scientists to help us to learn and 
live not to die — HWF Bridgewater Mass 

A Plea for a Department on 
Doing Nothing Efficiently 



rtyc. 




:e the 


them varies Inversely 
as the square of the 
distance between their 
centers of gravity the 
force of attraction 
wopld be practically 
infinite and the smaller 
ball would be supported in mid-air This does 
not seem reasonable to me so could one of 
your readers point out my mistake In rea 
soning 7 — RTS Kirkland Lake Ont Canada 




Nothing Efficiently By the way I read some- 
where that during the last six years C C C 
boys have built 44 000 bridges 110 000 miles 


f Continued on page H> 
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with electrically ilium nated top You bu Id it your 
self Piece by p ece you fit the long; gleaming girders 
together — attach the parachute rigging— and in 
stall the powerful Erector revcrs ng electric engine 
And now for thrilling action! Blow your whistle 
throw your engine into gear and your parachutes 
are hoisted up and up until they strike the release 
mechanism Then like a flash they plummet down 
ward— unfold— and lazily float to the ground 
Now get a load of that m ghty Ferris wheel It 
wh sties — tw nkles with 3 ght— operates in e ther di 
rectum at slow or high speed You can bu Id hun 
deeds of spectacular real Stic mechanical marvels 
with one Erector set And how the Erector electric 
eng ne makes them buzz with action! See the new 
Erectors at your nearest toy store Take Dad along 
A C. Gilbert, Founder of the Gilbert Hall of 
Science the home of Erector American Flyer 
Trains Gilbert Chemistry Sets Gilbert Mi- 
croscopes arid other Gilbert Scientific Toys 


The COiOffAL 

AUrELECTUC 



exciting electric features Whistle 110 Volt revers ng 
electric eng ne with automob le type gear shift Elec 
tne 1 ghts Electro magnet to powerful it grabs up steet 
girders before it touches them Conta ns total of IS 
pounds of Up 
to the minute 
parts for build 
mg bascule 
bridge giant 
Ferris wheel 
magnet c crane 
oil dnll ng rig 
and many other 
colossal whts 
tling engine 
driven electn 
C ally l gh ted en 
g neenng mar 



Poptt*s Science Monthly when ur t nt to od\. 
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of roads and 5 200 000 dams Aren t there any 
C C C girls’ If so what have they been doing 
all this time’— HE Mexico City Mexico 

Another Solu/ion Would Be 
To Motorize an Ash Tray 

As a solution of the problem of smoking in 
a car what would you think of a built In ash 
tray in which the bottom swings out on spring 
h nges when you press 
a button allow ng the 
ashes to go down a 
pipe and fall on the 
road’ It seems to me 
that th s would be bet 
ter than flicking the 
ashes out the window 
and gett ng them back 
in your eye and an 
improvement over the 
ash receivers In most 
cars which can hardly 
be emptied without 
dismantling the whole 
automobile — D J B Chicago 111 

Since P S M Says So, 

We Musf Be Wrong 

You state that Sikorsky's new helicopter 
was the first to make a successful vertical 
fl ght Maybe so In North America But look 
back through your flies to June 1938 and 
you will find a photograph of a Focke-Wulfe 
helicopter being flown by a girl In a German 
beer garden As you correctly stated this 
craft was the first to stay in the air for any 
length of time which an Italian one failed 
to do It Is much more compact than Us 
predecessors or the S korsky machine — 
BG Halifax NS Canada 


BUS MESS S , 
Bus ness 



B G is right Some day He'll get around to 
reading th a n agazlne of ours — Ed 

This Problem in Circles 

Should Be Easy as Pi / 

IIerf s a math problem to help you alongi 


All the arcs In the fig 
ure are semicircles 
The 1 ne CD Is erected 
perpend cular to the 
diameter of the large 
circle AB at the point 
of tangency of the 
two small semicircles 
The point D Is any 
point on the diameter 
AB What Is the area 
of the shaded portion 
of the figure’ Use pi 
equal to 22/7 CD 
equals fourteen Inches 
— R S K, Chicago 111. 



of the smorn Kwtron? 


Gus Wilson Helps Start 
a Puerfo Rico Workshop 

When I sent Martin Bunn a little informa 
tion to use in his Gus and Joe stories I was 
not expecting to earn any money by It How 
ever I am very grateful for the flve-dollar 
check for It started my home workshop I 
used it for the down payment on a bench saw 
and motor My regular job Is as a power plant 
operator and on the side I act as auto me 
chanlc for neighbors and friends Once in a 
while I get a queer problem The other day 
I got one that had me stumped Perhaps you 
will let me tell you about It some time but I 
am not expecting to get paid for It Maybe ft 
would show somebody somewhere how to 
cure this same trouble Wishing Gus Wilson 
carloads of good luck and many years of 
fruitful life P S Is Gus married or a 
bachelor’ — RF Isabela Puerto Rico 

Gus Is a confirmed bachelor As he once 
remarked Cars are cranky enough but after 
about twenty years of study a fetlow can sort 
of figure what one of them Is going to do 
next As for women — Ed 

Here's One Trick the Enemy 
Would See Through at Once 
Wouldn't it be a help 
to the United States 
if we got Into a war 
to make planes out of 
transparent plastic’ 

Then when you went 
to bomb the enemy 
they could hear the 
motors going but 
they would see right 
through the planes 
The motors controls 
and bombs would be 
hard to see up In the 
sky— WH Miami Fla 

We Go/ Off on the Wrong Foot 
With That Corn Razor 
For the last five or six years I have noticed 
a queer instrument in my father s possession 
When I inquired about it I learned that It 
was a corn razor Imagine my surprise when 
I saw it described as a new device In your 
September Issue I don t mean to knock the 
product because It serves Its purpose welt 
What puzzles me Is how It happens to appear 
as something new The one you illustrate is 
the Identical twin of the one my father uses 
faithfully — J M White Plains NY 

Apparently the razor described in our Sep- 
tember Issue was not a brand-new Invention 
but an improved product — Ed 


THAT WAS EITHER TR ED 

OR AT LEAST SlKCESTfD 
PUR N« WOW.D WAR 1 
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Helps for the Home 



Apply ng I not»um cove ng to o wall Open ngi fo »w tctiei and othe 
wall p o eet ons o e cut out of the mate at as n us ng wall pope 


Owner 

Wall Covering 
of Linoleum 
Now Available 

Linoleum long used 
for floor coverings is 
now be ng employed for 
covering the walls of 
bathrooms k tehens and 
playrooms w th a wide 
selection of patterns and 
colors ava lable The 
covering s except onallj 
easy to apply A strong 
adhes Ve base is first 
brushed onto the wall to 
be surfaced and the 11 
noleum then rolled into 
place over t as shown 
in the photograph at the 
left Open ngs for 1 ght 
switches and other wall 
project ons are cut out 
with a sharp heavy 
knife Being completely 
waterproof linoleum 
walls can be thoroughly 
scrubbed and washed 
when they become soiled 
without any possib 1 ty 
of damage to the surface 
Furthermore since they 
are fadeproof they are 
not affected by exposure 
to strong sunl ght The 
material makes decora 
t ve effects poss ble in 
rooms where wall paper 
would not be practical 


Single Unit Combines Blowtorch and Soldering Iron 


But TORCH and soldering 
iron are combined in one 
un X now available to home 
Tepa mien E ther gasoline 
benzine or denatured alcohol 
may be used as fuel for the 
blowtorch whose concen 
trated flame heats up the 
ints soldering po at within 
three m notes The torch 
regulating valve at the end 
of the un t serves also as a 
stand for the soldering Iron 
when It Is not la use 
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Portable Electric Repair Kit 
Holds Tools, Wires, Parts 

Electrical work around the home should 
be made easier by the portable wiring kit 
pictured above Spools for wire are mounted 
on top of the metal kit box, which contains 
a drawer of compartments for screws in 
sulating materials and other small wiring 
parts A twelve inch rule is marked along 
the edge of the case just above the drawer 



Circular-Spray Shower Head 
Takes Less Water Pressure 

Becalse it requires less water pressure 
to provide an adequate soft spray a new 
shower head effects a saving in the amount 
of water used No small holes are used 
water squirting out around the sides of the 
shower head face m a controlled circular 
stream A ball joint allows the head to be 
adjusted to various angles 
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Rubber Molding Seals Edges 
of Built-In Bathtubs 

P ERMANENT water tight and decora- 
tive rubber molding in strip form 13 
now marketed for sealing the joint between 
a built in bathtub and the adjacent wall 
The molding which is flexible to follow the 
contour of the tub is made of sponge rub 
ber faced with solid rubber that is not 
affected by soap or hot water 



Bu I* n tub w fh rubber mold ng olong iho wall 
|0 nit Inset shows how the maier a! is appl od 


Midget Fire Extinguisher Is 
Handy for Home or Car 

A flash light size fire extinguisher only 
six mches long is now offered to home 
owners Sold complete with a tubular case 
and wall bracket the unit has put out small 
oil kerosene and gasoline fires within 
fifteen seconds in tests Breaking a metal 
t p puts the extinguisher in operation 
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Patent Guide Shows What To Do 

Our rnltnt Guide for the Inventor ntanj Important 

uuedlons vom-rrnliur I'nlent* that Inuutor* t-nndtntlj o«K It Iclli 
what tact* dctvlU drawing* etc «t<- nemxarj to «pplj I 

for n 1 titent how to protest jour Intuition through dated mnl ttll } 

nc«ed disclosure hint to do (hit \T OMI to mfeguard jour I 

right*. how Patent Oltlcs IU cords con Ik t heeled to determine / 

whether the Intention I- prohibit patentable before tiling fets need J 
be paid dlseuvt t cost* In tot ted and it practical t*n> these can be / 
pnM lit the application progresses It tciw bott «ome Inventor* re J 
etvnA hnanMnl backing how many simple Intentions hate prated J 
large commercial miccc-se* bott I atent* entering Improvements J 
nl»o eon be prolUnblj utilised nnd marketed tells countless other I 
fnettof Interest / . 

Why You Need Expert Assistance ^ — 

The Tntent Litttt were enacted Tor j-our btnellt— to give jou pro- t 

let Hon for the features of j our Intention which are PatcnlnhU Hut A 

these fenture* must be Ugotlj unit ronclselj s, t forth In the form of jEj. 

« tfm* 1 Ms phase of tne procedure l< to complex ttiat the I'ntent /GI®. 
Onice advises the Inrtntor to ensign n eompetent Keglstercd 1 atent T iftTI rf 
Attorncj tic nmlnliUn n luge staff —carefully trained registered JjU-U-UI. 
pntentnttorncjs— expert draftsmen— experienced «eitreh frmTntlj 

eft— to aerte jnu tte bate been ter ting Inventor* lor JU l LUl ^ j 


PACES 

Over 100 
Illustrations 


Take First Step Now 


" ith ttic Patent Guide Jou will reeelte nl-o Free n * I5ee- 
or ' 1 Invention form which will enable jon at once to 
establish the dite of Jour Intention before j on aiejonr 
Intent application Thlt «t«jr cie.tr jon nothing r <-t mat 

ACTION t^MI QUTVhT SSSj* 

eaupon lu an envelope or paste It on a penny postcard 


(fdOIvui 

free 'i.i.i ;i r 

^tlulillAUV MAIL iWiSB M.fTJk 

JECEVBER, 1910 rtr*:, r 0Pll „ 


CLARENCE A. OBRIEN 

CLARENCE A. O'BRIEN 

Registered Potent Attorney 

OM2 Adams Building, Washington, 0. C. 

rua<c tend me jour is rage “'atent Guide** and 
I’tT P >rcd Kecord of lnt entlon • form 
Mtl I . This request dots not obligate me 


i AERONAUTICAL ENGINEER 1 With the Inventors 


(Continued from page SO) 

conventional hearing: aids Tiny batteries 
that operate the device are installed within 
the bows of the glasses TO PROVIDE SKIERS 
with a way to obtain better control on down- 
hill runs Hans Thirnng, an Austrian inven- 
tor, has patented the odd ski sails shown in 
the illustration Made of balloon silk, sail- 







With the Inventors 

( Continued from page ZZ) 

to the outside of the skater s leg Nathan 

Hammer of New York City Is responsible 
for a novel clock which has no hands The 
timepiece utilizes four dials placed one over 
the other, and all moved by the same clock- 
work mechanism The outside dial trans 
parent except for an opaque ring around the 
outside that has one 
transparent open 
Jng is used to indi 
cate the hour The 
second dial contains 
an opaque arrow 
which indicates the 
minute and the 
third dial has an 
opaque arrow that 
indicates the sec- 
ond The fourth dial 
is marked with hour 
numerals around Its 
outside rim and 
minute and second 
markings nearer 
the center 
Quoting from the 
official rules of 
practice of the U S Patent Office When 
ever, during a time when the United States 
is at war publication of an Invention by the 
granting of a patent might in the opinion of 
the Commissioner be detrimental to the pub- 
lic safety or defense or might assist the 
enemy or endanger the successful prosecu 
tlon of the war he may suspend action on 
the application therefor’ NO motor is 
required to operate an automobile turntable 
invented by Fred W Jacobs of Louisville 
Ky As the car is backed up onto the raised 
circular platform its rear bumper engages 
a standard Which is connected by means of 




a cable to tension springs installed in the 
garage By the time the car is in position 
on the turntable, enough energy has been 
stored In the springs to spin the platform 
around Before being used again It is re- 
turned to Its original position by hand 
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Pages of 
facts for 

INVENTORS 

The*e boo In were prepare I for men of fden 

— men who hare an article In mini tint will 
mike money nave money Hire labor or 
pleasure Lendl ns ll Inker* nirree tliat tie 
wort t of a few y til ri from now « III be rullttl 
ly different become of tl e contribution*! to 
progre** tbit Inventors will mike Now Is tie 
time— if you lave an Ilea— to see abfut pro- 
tecting it 

Many Little Ideas May Have 
Big Commercial Possibilities 


face* the piper c/lp are fotxl examples Alvo 
Improvement* fin pitente I article* nometlme* 
jn'bve more profitable 11 an tl e original article 

Don't Delay — Send for These 
Free Books Now 

Many a mm hi* waite 1 until too late to pro- 
tect an Idea by a United Stale* latent I e 
member someone el*e may be Minkin* alone 
the «ame line* M at you are an l tt e I atent 
laur* favor the mm ulo file* I I* application 
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Seole model of an Early Colonial litchen assembled ! City 
with Kit 13 It is 21" long 7" high, and 5 deep (J 

DECE&IBER, 19^0 Please mention Fopuia* Scisnce J1 













ftiSTify YOUR tRiehds 


tXTATCH your friends gasp with wonder 

V when you make strange ehern^s No 6A Doub1e FeQhjre 
change color turn a Umonmto an *f*ct«* De , k T i obora(ory 
cell wm*m«*«e»infimnK makeachem Combn , lu ^' Chcm itry Labor* 
icnl weather fiae pro&Qceyt/crt own pairA* «<,» and oi*w Bbou ( Outsr a> 
sparklers sod.* water You can perform 

hundreds of spectacular experiments w‘*h u e «« of chem c*)a and »pp*'* 

a Odbert Chemistry Set More boys have ««« Two boy. 

won fame on<l big awards with Gilbert w,!^ ,i Ur jy corruoied curd board 

Chem.swySetJtban any other W. -wbe ^ a 

sure the box reads Developed at the w <is cm 5r*tnrm »t y 0 ur ec»f»t 

Gilbert Hall of Science Also see the new toy non, 

Gilbert Polaroid Microscope sets that re- 
veal natures hidden secret* and colors ^ 
jaOO oo Annuo' Aworda— Mr Gilbert will 
award $|00 00 hi cash to the boy dome 
what he consider* the most important re « V .» 

search u\ Chemistry Microscopy or Elec | * ^ 

tncity in 194l--and$tO 00 each to the ten I WV> ujib* 
boys dome the next most important re | n'r' 

search Mad coupon for fort details- T V 


Take YOUR Plate in Aviation 
Beside Tvfer ^eMofUff ^ 

...They Are Building Famous 

Fighf/lig P/aUeS andareAtSO | 

building substantial futures lot themselves These ure Aero 
m limned men. You would he proud to step into evict alt 
Work beads them — ll you hod the some proven training be- 
hind you. You would b*> proud to have won the technical 
knowledge and practical ability Aero ITt demands that its 
graduates possess—' to assure a sound start in Aviation. 

You would be confident, too of your broad thorough cam 
Sag to o means oi steady advancement and security vn a 
great and growing Industry Hundreds of men now in Avia- 
tion are profiting from then- Aero IT1 training Send the 
coupon— and find out about t HOW — — 


EXECUTIVE BOARD 

ROBERT E CROSS Jnms y « npy-oonp £ A. VA)I DOSEll 

Aeudenf Udheed V^ nl ,. Cornel da>e<t 

A Wt Co poror on P, '^ 0 ft A rc,af ' C ~P°'« 
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AERO INDUSTRIES 
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N.te. W,„ c anti freeze In a d rty 

rad ator Its expensive — and danger 
ous' Clean out rust sludge sed ment 
and scale before you add anti freeze* 
You can do it yourself with Sam 
Flush It costs only JOc (2oe for the 
largest truck or tractor) 

If you prefer ask your service sta 
tion to do the job for you with Sam 
Flush Be sure and be safe Th * 
chemical compound cannot injure mo- 
tor or fittings It opens the delicate 
veins of the rad ator Motors run cool 
Power is saved ^ ou 11 find Sam Flush 
■n most bathrooms for clean ng toilet 




STOP Your Rupture 

Worries! 


MONEYS 

UUl'rtO 1 miTgHRQOM CO 3M8 Llfitoln A«« Plot *47 Chlmt. 

Do You Want Some Real 

Bargains In Rare Stamps? 

See STAMP COLLECTING . Page 48 

When Writing Advertisers 
Please Mention Popular Science 



Wonders Through The 

^MICROSCOPE 


A new book which tells you all 
about MICROSCOPY Turn an inex 
pensive microscope on hundreds of 
specimens within a stone’s throw of 
jour front door and you step off into a 
new world of wonders Complete Man 
ual for amateurs How to use equip- 
ment secure and preserve specimens 
take photomicrographs etc Numerous 
illustrations Full cloth bound $1 00 
POPULAR SCIENCE MONTHLY, Dept 120 
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Ever catcli a trains 
by Sun-Dial?' 

You can by the new sun clock (heliochronomefer to you) 
invented by Mr E K Mead of Dallas Texas Its call 
brated so accurately that telling time to the minute is 
duck soup and it can be adjusted to any spot on 
earth Only one thing throws it out of gear a rainy 
day Don* miss the full story in the current Popular 
Science on the screen 


Science dons the apron 


Do sticking jar and bottle tops upset your wife? Does her sifting flour 
lay a smokescreen on the culinary scene’ If events like these annoy your 
wife, take her to see the ' Kitchen Convenience" sequence in Popular 
Science on the screen It shows what happens when science dons the 
apron in the interests of wifely happiness 

• « « and Prof. Oakes, too! The lovable old professor again 
brings his human touch to Popular Science on the screen with another 
whimsical spoofing of the world of science 



popular science on-the-screen 

• Produced n Mognocoter by Fa rb oirtj 4 Co 1 sle wi h Iht coope ohon of 
Wi* Ed Ion of fopulo Science Mon hfy D sir baled by Fa omounl P elates 
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OPPORTUNITIES 

Classified Ads only 35c per word per Insertion, payable in advance. 
Minimum ad 1 0 words. To be included in February issue copy should be in 
our office by November 23. February issue on sale January 1 . 
POPULAR SCIENCE MONTHLY-351 FOURTH AVE.— NEW YORK CITY 






"Paying Results—" 

You know bette Ibon we do 
that odve i ng lo ou but ness 
s not guest wo Ir We m</tt 
have prope >®sulls Of we won I 
adve I se If w« could I nd f fly 
med a yes o one that wou d 
g ve ui the pay ng result Iho t 
Popu or Sc ence Mon fc y does 
we wou d advert se w lh them 
TKot s why w e advert se each 
month n Popular Sc ence 7hot s 
why we Mend to keep on od 
ve t s ng w h you 
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NOW IT'S EASY TO BUILD YOUR OWN 

Hununc and FisHinc lodges, 

CBBinS, BUnGRLOUIS 

A b>0 book of def - Bile instructions Tot beomners If you con handle o hammer / 
end sow, there s no reason why yon con t bold a berg up cabin in the woods that Jj 

anyone mould be g<cd to live m, or own Complete plant, and ttep by step insttuc jj 

bon» lot every stage of the work. Designs lor numerous log cabins, lodges, tourist fj 
homes, wayside stands, bungalows Mot just o book of pictures but a Tull count An. 
<sl instruction Bvery problem at location, drainage, water supply, **c •* _ .r v~jj:i 

dearly explained Tells how to cut and erect your structure — oil about 
floors, taofs windows doors — how to do the whole iob from foundation 
to chimney lop Don t imagine it s hard— *h,«n you see 'h* bpaky^u'J. be 
aching to grab some tools and get to work 25 dpps, full doth bound, $2 00 ’ 
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BOOK OF RARE AND SECRET INFORMATION 

THE BOOK OF FORMULAS -250 padis ^ 


The baps of many Fortunes! formulas recipes, methads ond secret 
5 — . processes for mpkmg and improving upon beverages gluts, cements, 

enamels, points cosmetics, dyes inks, tooth pastes stops, sW«t and 
fiickelplatmg oils lubricants and a thousand and one things for com 
merciof ond household use! Your fortune may hong upon one little 
hint from this most or. a; ng of booksl Information from o thousand 
sources— not normally available to the general public— now published 
lor the enioyment and practical proft of our readers 

SEE WHAT YOU CAN MAKE 

You can eas ly moke mixtures to keep your windshield shin ng Ike 
crystal, whiten d scoloted teeth, keep s Iverware bright and dean You 
can make beverages or power belt dressings, perfumes shampoos, 
bleaches photographic solutions, essences and extracts, monufac C 
lure battery fillers or solut oni, and do a thousand other th ngs— all 1 
weth (he plain and eos ly followed formulas m this book 

ff you f ke experiment ng with things, either os a hobby or os 0 I 
Serious vocation, here ore modern formulas which, taken os cs base, ] 
may lead you to unique discoveries ond profits 

Full cloth bound, $1.00 





I POPULAR SCIENCE, eerr m « jsi »ou»tm avenue hew to«* 
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SEND #0 X <•« r-iwy. ■ t^ ^ n* w. . 

money now! “K 

| TUN OFF AND MAH ,!0 “ M ‘ J ' IRo1 -' 

\ms coupon today, I AOOStSS 
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THE RAIN WAS COMING 
DOWN in buckets as I took 
my heavy transport truck 
down a long hill, writes 
Mr Fen more. Suddenly I 
thought the end of the 
world had come L ghtmng 
had blasted the road a few 
feet ahead of my truck* 


THE BOLT BUNDED ME 

but somehow I managed 
to br ng that 10 ton truck 
to a stop 1 groped n the 
darkness for my flash 
1 ght then stood by the 
truck and flashed an ap- 
peal for help 






I WAS picked UP and rushed to a hosp tal where prompt med cal attention w 
saved my eyesight. That 1 enjoy the bless ng of normal vision today is due to 5! 

Eveready Jre b DATED batter es You can bet I m never go ng to be without 
‘hem* (Mas- I EXTRA 

<5 gnrd JeftnsCs LONG Ll** 

1b* word Eveready* h a ret stored trade-mark ef National Carbon Co In ! | ^ ^ ^ ^ ^ 

FRESH BATTERIES LAST LONGER.. JZdfatlr DATE-UH^]jjgJJjgj 

NATIONAL CARBON COMPANY INC SO EAST «2n* STREET NEW YORK N Y 
La I*/ l atom Carbrd |im and Carbon Corpora on 


Monthly rt » 


to ad 
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/ealth and a famous father are two stum 
f bllng blocks m the way of success At 
least that was the short pants not on of 
Edward R Sietimius Jr For "Little Stet as 
University of Virginia classmates lagged him 
swapped his college blazer for the grimy 
overalls of a forty cent an hour General Mo- 
tors laborer And his not on must have been 
right for just seven years later the motor mo- 
guls lettered "Vice-President on his office 


door And seven years after that the white- 
haired black browed stripling of thirty seven 
startled the industrial world by'becommg'heacl 
of one of the largest corporations on earth 
U S Steel Now at forty he has tossed aside 
that $100 000 job and is collecting his dollar 
a year providing the mountains of raw ma 
tenals necessary to satisfy the monstrous ap- 
petites of the thousands of factories that are 
grinding out guns tanks and planes for na 
iional defense Whether slashing red tape in 
Washington or calmly discussing the health 
of Hereford cattle or Belgian draft horses on 
his Virginia farm Little Stet constantly ex 
hibits his amazing genius for getting all types 
of men to pull together in a common cause 
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C APABLE of carry 
ng nine two ton 
aenal bomt>3 across 
the Atlant c dumping 
them on an enemy objec 
live and return ng to the 
Un ted States without 
landing: to refuel the 
world a largest airplane 
soon wf/i'ce launched from 
a flying field n southern 
Cal fornia Known as the 
U S Army Douglas B 19 
the tong range bomber can cl mb with its 
eighteen ton lethal load to an alt tude of 
22 000 feet and speed through the sky at 
210 m les an hour Its wing spreads 212 
feet from tip to tip and four 2 000 horse 
power rad al eng nes turning sixteen foot 
three blade propellers will give It more 
power than ever before has been supplied to 


an airplane e ther m l tary or transport. 

For four years 500 engineers and me 
chanlcs have worked secretly at des gnfng 
the b g ship and construct ng its parts 
Recently working with clockl ke precis on 
from a carefully checked script, they 
guided the gigantic structure from the maze 
of steel girders In which it was fabricated 
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and gently turned the fuselage and wing 
from a vertical to a horizontal position 
When the engines are installed and gasoline 
poured into the wings a crew of ten will 
test fly the new leviathan It will have a 
total weight fully loaded of HO 000 pounds 
In building the new weapon of the sky 
engineers concentrated on range and strik 
ing power rather than on speed Including 
a tricycle landing gear and a retractable 
nose wheel the ship is constructed entirely 
of metal Its wheels eight feet in diameter 



will disappear during flight in huge wells 
under the wing The ship measures 135 
feet from nose to tail and the tail assembly 
stands as tall as a three story building 
Towering forty two feet above the earth 
the fin alone has an area larger than the 


lira U S Army* B 19 world i b ggeft a rplane Mot thapn in the huge Douglaf factory n Cal torn a 



Below meehan ej ot wo k n 
" „* ° om >' « cl P t connect 

TTj 3 ,h " man y eon^ol coble. 
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I Z ° g3 ° f the large twin 
engine transports operating 
alr 1Ul «S 
au the huge load of fuel 
”2“ Ired to drive tbe “am 
“oth bomber on its long 
fii Shts will be carried 
r»7i' he .w ^ SS lr » self sealing 
cells that will prevent ex 
cessve loss of gasoline if 
the wing is punctured by 
^” et f. or sh ells Baffles in 
f de ,, th % fu / 1 tanks keep 
Soui.’ fr0m s P'~M»S 

of U «^K Certam eond Hens 
of weather and load the 

?So ha ^ e a ra »^ or 

7 '50 miles Bristling with 
cannons and mach ne guns 

blJ'fJ, 1 the most for “Ma 
ble fortress of the air ever 

k, ?“ e f Wbeo taken over 
by the US Air Corps ^ a 
i ev ffl Mths the B Is “m 
be used as a laborato^Tor 
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assembling aw \ checking tactical an \ strut: 
tural information from \\ hlch maj toe tic 
% eloped large cargo an 1 troop transports 
for the future 

Just ns the Army s pioneering with the 
FI j Ing Fortress pav ed tho w ay ft r the de 
\ elopment of the mammoth four engine l 
strotohners so tho tontnietion 'f tht BIO 


may blare the trail for larger commercial 
sh> liners It may not bo long before a 
plane like U c B 10 will toe carrying passen 
gers across the Atlantic Already Pan 
American Airways Is planning an ocean 
ser'lce with se\cnt> ton 110 passenger 
ships In the conquest of the air wings of 
peace follow the n lags of w ar 






Army Flying Cadets 
See Plane Structure 
Through Open Panel 

Cut away to reveal its 
interior mechanism, a fuse-- 
lage of a big twin-motored 
plane helps train future 
Army flyers at Randolph 
Field Texas Through win. 
dows made by removing 
sections of the metal cover, 
tag from the nbs, a clear 
view may be had of all the 
intricate control cables and 
Wiring that go Into a mod. 
ern fighting craft By first- 
hand study, under the 
direction of an experienced 
instructor, the flying cadets 
quickly familiarize them- 
selves with the purpose, ap- 
pearance and mechanical 
design of each essential fit- 
ting which out of sight dur- 
ing flight, nevertheless 
performs vital functions In 
control, operation, and per- 
formance o! the giant air- 
craft The Illustration at 
left shows a g-roup of them 
peering through the bared 
ribs to find out. with the aid 
of the windowed section, 
what makes a plane work 

Mobile Air-Line Ticket Office Rides in Auto Trailer 

Set up in an auto trailer and towed across the Beplibhcan nomination, found the office 

country a mobile air tine ticket office op- parked at the scene as shown below Step- 

erated by Eastern Air Lines served travelers ping inside the door of the trailer where a 

during the presidential campaign Those completely equipped information depart 

who made special trips to Elwood, Ind, to mcnt and ticket office were set up, they 

hear Wendell L. WJlikie s speech accepting could obtain reservations for plane travel 
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Spare Motor for Model Plane Is Installed in a Jiffy 


If thf motor of his model 
plane talks during a competi 
tlon Michael Beechman New 
\ork fan doesnt care He 
simply detaches an under sec 
tlon containing the tin} gas 
oline engine and substitutes 
a spare Ingenious design 
makes the power plants so 
readily interchangeable that 
only a few seconds time Is re 
quired According to the y oung 
designer the inno\atlon does 
not interfere with the flying 
qualities of the plane which 
lands upon a wheel at the bot 
tom of the remov able unit Be 
cause of its shape the builder 
calls it a hatchet plane 

Airplanes May Get 
Hydraulic Drive 

H\ tiRAUUC drive recently 
introduced in automobiles is 
applied to airplanes in an in 
\ entlon by Charles Adler Jr 
of Baltimore Md Pumps op 
erated by the planes engines 
force a fluid such ns glycerin 
or light oil through pipes to 
turn turbinelike motors con 
nected to the propeller If one 
engine fnils all propellers can 
still be kept spinning 
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Air-Cooled Engine 
Hits New Mark of 
2,000 Horsepower 

C VLLFii the w orld s 
mightiest air cooled motor 
for planes the eighteen 
cj Under giant at left 
marks a new advance in 
the quest for greater 
power Four of these 
2 000-horsepower \\ right 
Cj clones will propel the 
enormous seventy ton 
Douglas bomber under 
construction (page 56) 
Meanwhile secret c\perl 
ments are reported under 
way with a liquid cooled 
4 000 horsepower motor of 
forty two cylinders 


\ 
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for Streamline Warplanes 

CONPf NSf D MOM FORTUNE JUIY I 940 


H ERE and there in the United States 
V he gang! a \n & vast nervous sys 
tem factories are working at top 
speed in the production of power 
plants The world is fighting a war of mo 
tors The explos ons in engine cylinders 
have become as important as the explosions 
in cannons and machine guns The quick 
production of bigger and better engines for 
planes and tanks is a front page problem 
of the day 

The more significant of these two engines 
of war is the motor used to power pursuit 
planes and bombers the combatant and 
striking arms of the air force Because of 
the great speed required in aerial tactics 
motors for warplanes are now generally of 
1 000 horsepower or more In tb s country 
there are three manufacturers of such en 
gnes that are now on a production basis 


Two — Pratt and Whitney and Wright — are 
established manufacturers of high power 
radial motors By December each will be 
turning out 900 of these air cooled power 
plants a month The third is the Allison Di 
vis on of General Motors at Indianapolis 
which makes the Allison, liqu d cooled mo 
tor ranging from a twelve cylinder job 
rated at 1 090 take off horsepower to a 
twenty four cylinder job now in the ex 
penmental stage tentatively rated at 2 300 
The company sometimes ships as many as 
four or five engines a day sometimes less 
This winter when Its present production 
plant will have been doubled the manage 
ment expects it will be turning out 100 en 
gines a week or 5 200 a year The engine 
has already been accepted as the power 
plant for the Curtiss P-40 and the Bell P 39 
(Airacohra) both Single engine pursuits 





A»embt ng cyl ndtt blocVi n tb« plant of tK« All «oo 0 


«f Gene ol Moton ot Ind onopol > Ind 


possible for General Motors to tool up In 
deed, the preparation has been so thorough 
that General Motors can actually build bet 
ter engines by mass production toots tech 
tuque than can e' er be built by hand. The 
finest hand craftsman cannot duplicate the 
accuracy of American machine tools The 
problem Is not so much m the application of 
the methods of mass production as it w in 
the adjustment of tools to operations upon 
materials that hitherto have not been sub- 
ject to such machining This is a matter of 
observat on adjustment, and practice m op 
e rati on. Actually there are many tolerances 
in General Motors gasoline automotive etl 
gines, and especially in its D esel engines, 
that are as fine as those m the Allison. 
There are however more parts of the Al 
hson engine that require micrometnc atten 
tioh to limits than there are in the other 
General Motors engines. 

T HE Liberty sb cb a also a V type 
liquid-cooled engine was rebuilt after 
the War in the very shops near the Indian 
a polls Speed* ay where ** orman Gilman, an 
ingenious Yankee mechanic who had 
worked with Jim Allison on the old Lib- 
erties planned the first Allison. Convinced 
that the engine of the future would be liquid 
cooled, be discarded water as a cooling agent 
and designed an engine especially for the 
use of a chemical cooler This was !n 193t 
two years after the Allison plant had been 
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bought by General Motors On April 23 
1937 the first AUtson motor passed the 150 
hour test and the long Struggle to get It 
into mass production began. 

The engineers who are bringing It into 
product on give three major reasons for 
their belief that it may prove superior to 
the air-cooled radial types to which most of 
our productive capacity has been devoted. 
Their reasons are first, the air resistance 
or drag is less than in the radial second 
the Alhson can be divorced from the usual 
position directly behind the propeller third, 
it can maintain top speed for a longer time 
than the air-cooled motor 

The claim of less drag is based chiefly on 
the difference in frontal areas the twelve 
cylinder Allison has a frontal area of six 
and a quarter square feet as against an area 
of over sixteen square feet In the radial en 
gine of the same horsepower The lower 
area is a result of the V Shaped des gn In 
which the cylinders are in line arranged 
along a crankshaft, instead of protrudmg in 
the sunburst arrangement of the air-cooled 
radial. Drag increases as the square of the 
speed If the speed is doubled the air re 
sistance becomes four tunes as great 
Distinctly more Important Js the fact that 
the Allison engine being cooled by the flow 
of liquid around its cylinders instead of by 
a flow of air need not be directly exposed to 
the air It can be completely bidden In the 
wings or go back toward the taiL This 
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freedom of the engine position gives the de 
signer a greater opportunity to design for 
maneuverability which modem war tech 
oology and tactics may prove to be more 
important in combat than a few more miles 
an hour The Airacobra is a case In point 
Here the weights of the engine the pilot 
and the fuel are clustered around the ship s 


a technical debating ground where time and 
research wilt settle the question 
The name Allison is a remembrancer of 
Jim Allison who with Carl Fisher founded 
the Prest O Lite Co and later established 
the Indianapolis Speedway so that they 
could play with racing cars Allison put up 
a machine shop to design and service the 


center of gravity Here again fast han 
dling of the ship Is helped by the better com 


cars and gathered a staff of engineers and 
mechanics whose superintendent when the 


bat and searching vis on afforded by the V S entered the World War was Norman 
pilots position over the leading edge of the Gilman an old fashioned Yankee mechanic 


wing Moreover this plane requires a fuse 
lage only thirty four inches 
wide — less than six times the C 

width of this page — to take — 'a V 
the compact Allison 

The Allison engine can 
maintain top speed longer be r 

cause it is easier to cool In :■ 

stead of water which was ' 

used in the Liberty engine 
the cboler Is ethylene gly dC 

col the same chemical used (u 

in nonevaporating automo 

bile antifreeze solutions I 

Ethylene glycol is a by prod f ‘ )- v 
uct of the synthetic produc t — |_-< v 

tion of glycerin Its boiling irfvS 

point is 387 degrees com UPA 

pared with the 212 degrees of & < 

water The pump forces it . J\ 
through the engine so swift \ \ 

ly that the heat disspatlon V 

is uniform in all cylinders J . 

Thats the Allison side of 
it There are engineers es Compaq son 


ires a fuse When the war ended and surplus Liberty en 
gines were being overhauled 
Allison obtained a contract to 
J- 'a J//\— do some of the work It was 

then that Gilman invented 
the famous Allison hearing — 
Jpjfff L bronze integrated with steel 

fcCTj )fpfe=) — which solved the problem 

1 getttng more horsepower 

! out of the Liberties When 

I I Allison died and General Mot 

i ^ (irn \ ^ ora bought the plant (1929) 

I JL'A' | to secure for development the 

i 53 1 bearings and a Diesel engine 

)- 29 — »| " then being designed Gilman 

1 was made president and gen 

eral manager of the new dlvl 
s on He built gears and pro- 
36 WS) IP peller drives for the Navy 

| \ dirigibles and many special 

*\\ i \r engines and began his study 

of the liquid cooled type 

-i -L_J through work on the German 

engines on the Los Angeles 
OUr tro P h y of the World War 


peclally among the makers of ° p RA0 * L M0 N UNE The a , r cooled engwe had a t 


air cooled engines who are 

not certain that Allison Is all that its hack 

ers claim Most of them accent the stream 


talned about 400 horsepower 
but Gilman like one or tv. o other engineers 
became firmly convinced that the liquid 


lining advantages but they find them offset cooled type of power plant Was destined to 
by the problems of installation But this is be the airplane engine of the future 




Sound Guides Rocket Bomb Against Enemy Aircraft 


Guided entirely by sound a rocket bomb 
developed by J R Fish a West Springfield 
Mass inventor is designed to zoom straight 
for an enemy airplane at the almost mcredi 
ble speed of 900 miles an hour According to 



the inventor the rocket incorporates mag 
netic controls actuated by acoustic appara 
tus steering Itself directly toward the sound 
of an airplane motor to explode with ter 
rific force when it reaches its objective Ord 
nance engineers of the U S Army are said 
to be interested in the rocket projectile and 
to have arranged a secret test of it on an un 
Inhabited island off the New England coast 

Balloon Ends Discomfort 
in High-Altitude Flying 

To MAKE things more comfortable for pas 
sengers and pilots flying at high attitudes 
Dr Ralph Greene Miami Fla physician 
and medical consultant to Eastern Airlines 
developed the balloon device pictured at tbe 
left. Costing only a few cents the small bal 
loon has a nipple fitted to its neck When 
high altitude pressure becomes annoying 
the passenger inserts the nipple in one nos 
tnl closes the other with his finger and in 
flates tbe balloon He then squeezes the bal 
loon slightly and swallows In this manner 
the pressure of the air within the inner ear 
Is equalized with the outs de pressure 


AV I A T I 0 


POPULAR SCIENCE 


Engine for Light Planes 
Weighs 130 Pounds 

AV AIRPLANE motor that weighs 
considerably less than the two pas 
sengers who ride in the plane it pow 
ers — that is the accomplishment of 
Julius Duse\ oir inventor of San 
Leandro Calif Actually tipping the 
scales at only 130 pounds the light 
weight motor is rated at seventy five 
horsepov, er and will pow er a tw o place 
light plane with ease The engine air 
cooled and of double opposed type 
util zeg a built up roller bearing crank 
shaft a development perfected some 
time ago by the same inventor One 
other outstanding feature of the light 
weight motor is the fact that it can he 
dismounted and dismantled with noth 
ing more than two wrenches as tools 
The lightness of the motor gives the 
plane In which it is installed increased 
pay load or larger fuel capacity 



n So n eos ly I ft th t ie*enty f ve horsepower motor 


Signal Lamps Direct War Pilots in Patrol Formations 


Pictured in a recent action patrol along 
the Danish coast the British airman shown 
below in an American built Lockheed Hud 
son plane is making use of a special signal 
ing lamp to give instructions through the 


Plfche windows to other craft m the patrol 
formation By this means the leader of a 
squadron or group can signal units under 
command without using his radio and 
thereby revealing his position 





Ld 

John C. Gorand e eoto of ffie U S Army c powerful rew tem eufomot c fie ope of "g a d Ip e«s 

T HE Un ted States Government is laj 
mg a. J15 000 000 bet that the new- Gar 
and semiautomatic nfle is the deadliest 
firearm exer in\ ented. At the great, 
sprawling Springfield, Mass,, Armorj ong 
inallj established by George Washington, 
Garand guns by the thousands are w hizzmg 
off the production lines "while outs de 
swarms of w orkmen rush through the con 
struction of a sast addition to the plant. 
Reams of publ c tj has e earned the new s 
of this nfle to practically every wide awake 
U S c tiren. But what about the man be- 
hind this particular gun ’ Who is this Gar 
and, and w hat is he 1 he ’ How d d he hap 
pen ho m\ erft tne weapon foil wifi make 
eierj Amencan doughboj a one man ma 
chine gun nest 1 ’ 

Alert, athletic square jawed — that was 
m) first impress on of John G. Garand when 
I walked into his Springfield Armor} office 
a few weeks ago. as }ou talk to h m. jou 
not ce that he pronounces certain w ords 
with a soft French Canadian accent — a relic 
of his earl est years on the farm wbem he 
was bom tw enty miles from Montreal. He 
was seventh in a famil} of fourteen cbil 


HE INVENTED 
THE WORLD’S 

Deadliest 

Rifle 

By EDWIN TEALE 
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(Iren His mother died before 
he was eight years old and 
the family moved south to 
Jewett City Conn Here at 
twelve an age when most 
children are still in grade 
school young Garand started 
work as a floor sweeper and 
bobbin boy in a New England 
textile mill 

Machinery had always at 
tracted him Even today 
Garands idea of an exciting 
nights reading is to settle 
down in an armchair with a 
pile of machine shop maga 
zines beside him During the 
short rest periods while the 
bobbins were filling up the 
hoy used to haunt the end of 
the plant where the textile 
mechanisms were repaired 
The foreman noticed him 
took a liking to him and let 
him pick up extra pennies 
scouring down rough places 
on spindles with a piece of 
building bnck A year after 
he came to the mill Garand 
was a boy inventor with a 
patent of his own He had 
designed a new type of jack 
screw 

As soon as be began mak 
ing money Garand started 
saving toward a rifle With 
one of bis brothers he used 
to spend evening after eve 
rung poring over the gun 
pages of a mail order cata 
logue debating the ments of 
the different firearms Final 
ly the boys pooled their re 
sources and sent off a money 
order for a Winchester 32 20 
When it arrived With a blue 
shiny barrel and smelling of 
fine oil they discovered it 
had such a range that they 
couldn t shoot it without en 
dangenng cattle and farmers 
for miles around 

It was Garand s fertile 
bram that solved the diffi 
culty Obtaining a bent heavy 
metal pipe the boys lugged 
it to a little hillock in the 
middle of a field There they 
propped it up so that one end 
formed a bull s eye and the 
other pointed skyward At 
200 yards the boys drove 
their bullets into the open 
mouth of the pipe The right 

DECEMBER 19i0 
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Th s ii the barret t (ling seel on of ike Springfield Mas* Armory 
where Garand r fles are mad* for our doughboys P g lollies lend 
ed by tilled craftsmen cut the sp ral grooves ins de the borrels 



Tfie flat s ded bfanl of Canad an black walnut in the hands of the 
workman above w 11 become a glossy brown r de stock Two round 
ed p eces are seen in the mach ne In the photograph below rocks 
of f it shed stacks are wa t ng-fo receive the barrels and mechan sms 
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angle curve sent the lead 
streaking toward the strato- 
sphere However its ear 
splitting zing' resounded 
over the countryside and 
farmers who were convinced 
a bullet bad just missed their 
ears came dashing up m bug 
gies to register emphatic 
complaints It usually took a 
long argument and a couple 
of demonstrations before they 
were satisfied 

By the time he was eight 
een Garand was a full 
fledged machinist at the tex 
tile mill As a side line one 
summer he and hi3 brother 
ran a shooting gallery at 
Norwich Conn That was a 
lot like a boy with a sweet 
tooth managing a candy 
store Their enthusiasm for 
target practice ate up roost 
of the profits 

Not long afterwards young 
Garand landed a job in a 
Rhode Island tool factory and 
moved to Providence There 
the speed bug bit him and 
he took up motor cycle rac 
mg An engine of his own de 
sign carried him to victory at 
various New England tracks 
Less dangerous but still giv 
ing the thrill of speed and 
balance was his next interest 
— fancy skating on ice That 
occupied his leisure for sev 
eral winters He would still 
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like to whirl and spin on skates, hut he 
doesn’t have time to practice In spite of 
such varied hobbles, he always kept coming 
back to firearms They formed the center 
of his Interest 

In the early days of the World War, Gar- 
and came to New York, working in a microm- 
eter plant in lower Manhattan Saturdays 
invariably found him alighting from the 
subway at Coney Island with a target shoot- 
er s light in his eye He was star patron of 
all the galleries along the boardwalk Wages 
were good, and he shot to his heart’s con- 
tent When he moved from one gallery to 
another, a queue of onlookers trailed be- 
hind One Saturday, when he was finding 
out about rifles by using Coney Island as a 
laboratory, he shot at every target there 
By nightfall, he had set an all time high for 
himself, not only in score hut In expense as 
well. He had spent ?100 at the galleries In 
a single day' 

Luckily for his bank balance, he discov- 
ered a gallery near Times Square, about this 
time, where the proprietor would let him 
shoot free Firing a nfle from the hip so ac- 
curately that he could hit a swinging target 
seven times on a single swing, he always 
attracted a crowd that overflowed onto 
the sidewalk and kept the cash register 
ringing at the gun counter 

During this period, when Garand was run- 
ning the World War a close second in boom- 
ing the stock of ammunition makers, he 
was taking correspondence courses, study- 
ing nights to complete a formal education 
that had stopped when he was twelve One 
evening, before he sat down to his lessons, 
he read in a newspaper that the Government 
was having difficulty finding a satisfactory 


Before a new ride leaves the Springfield Armory 
it mult poll this firing teit in the proving room 

machine gun He couldn’t see why there 
should be any problem about that, so he sat 
down and designed a machine gun of his 
own Folding up his drawings, he slipped 
them in an envelope and addressed it to the 
Naval Board, in Washington, D C. 

That act switched Garand onto the main 
track of his life work. It gave point and di- 
rection to his consuming interest in gun3. 

In due time, a letter came back from the 
Naval Board The experts were sufficiently 
interested In his drawings to Invite him to 
come to Washington for a conference The 
upshot of that (Continued on page 235) 



THIS drawing ‘how* how the Garand semiautomatic r.fle harness* the ' kick to load the 
gun for the next *hot The pressure of expanding gas wh.ch drives the bullet from the 

cartndol M° P r r0,eS ,h0 ‘ ‘hel! end throws another 

cartridge into firing position All the soldier ho* to do « to keep pulling the ingger 
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New U.S. Stamps Honor Great American Inventors 



whose invention of the reap 
ing machine helped pave 
the way for America a great 
agricultural development 
was bora in Walnut Grove 
Va in 1809 His first reap 
mg machine was built in 
1831 and patented in 1834 
In 1847 McCormick went to 
Chicago and founded what 
is now the International 
Harvester Company He 



ELI WHITNEY revolution 
lzed the South s cotton In 
dustry with the invention of 
the cotton gin Born in 
Westboro Mass in 1765 he 
was studying law in Georgia 
when be was asked to de 
velop a quicker way to sep 
arate the cotton fiber from 
the seeds Using tools of his 
own making he produced 
the ginning machine which 
was patented In 1794 Whit- 
ney died In 1825 
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SAMUEL F B MORSE 
was a successful portrait 
painter before he invented 
the telegraph Born in 
Charlestown Mass in 1791 
he studied art after his 
graduation from Yale The 
Idea of the telegraph oc 
curred to Morse on a voyage 
from Europe and the inven 
tion was exhibited in New 
York in 1835 In 1844 the 
first public message was 
sent Morse died in 1872 


CIVE great American 
■ inventors are honored 
in commemorative 
stamps just issued by 
the U S Post Office 
Department in the Fa 
moos Americans Series 
Each slamp bears an 
unframed portrait of 
the inventor whose 
name appears on a 
panel in the lower left 
corner with the de 
nomination and a de 
vice representing a 
cogwheel, uplifted 
wings, end a lightning 
flash — symbolizing 
power, flight ond elec 
tricity Edison is not in 
eluded, os a special 
stomp in his honor was 
issued recently 



ALEXANDER GRAHAM 
BELL father of the tele 
phone was born m Edin- 
burgh Scotland in 1847 He 
came to Canada in 1870 and 
two years later became pro 
fessor of vocal physiology 
at Boston University His 
telephone was demonstrated 
at the Philadelphia Exhibi- 
tion In 1876 Bell was great 
ly interested in the welfare 
of the deaf and later in 
aviation He died In 1922 



sewing machine Howe was 
born in Spencer Mass In 
1819 Although his lock- 
stitch sewing machine was 
patented in 1846 he had dif- 
ficulty in getting his inven- 
tion accepted and then in 
fighting infringements on 
his patent rights After a 
long senes of court battles 
he won out and made a 
large fortune Howe died 
in 1867 
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MOBILIZING 

MATERIALS 

By ARTHUR GRAHAME 

A TELFPHOVF hell rang In the office of Fdwar 1 R. Stettlnlus 
/\ Jr chief of the National Defense Advisory Commissions 
/V materials division It v.as the Chinese Embassy calling 
A sizable quantity of tungsten had Just become available In Indo- 
Chlna Woull the United States be Interested 7 
It most certainly would Three calls by Stettinius brought 
quick results The Reconstruction Finance Corporation would 
supply fun Is for the purchase The Procurement Division of the 
Treasury woul 1 Instruct one of Its agents to do the buying The 
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scarlet ore this year may amount to 25 000 flasks In 
time of peace this is enough to fill all our needs 
But what of extra wartime demands’ 

Here is where the second phase of our raw material 
preparedness comes in — to find substitutes that can 
replace or supplement items on the strategic list If 
Germany and other embattled countries can go ersatz 
so can we and our chemists and metallurgists are 
prepared to go them one better Surprises are in store 
for housewives and soldiers alike 

Eating soup and beans out of silver lined cans ap 
pears a likely prospect. To make ordinary tin cans a 
coating of tin is applied to black plate or flat rolled 
steel In case of need however the steel could be 
plated first with copper and then with silver Since the 
precious meta) coating need he no more than a zz»l 
liocth of an inch thick it would cost only 51 60 to line 
1 000 quart size cans with s It er according to Pr 
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Could our defense ef 
forts be strangled by a 
bloeVode? On ibe map 
ore shown our principal 
importations of war ma- 
terials Drawings give 
alternate sources and 
possible substitutes 


Alexander Goetz of the California Institute of Technology An alter- 
nate proposal suggests substituting bags of Pliofilm, a new synthetic 
material, for can9 

Parachutes made or Nylon, the Du Pont fiber made from coal, air, 
and water, have been tried out experimentally by the U S Army 
Air Corps and found to function perfectly They may help to solve 
the problem of our dependence upon Japan for silk, of which standard 
chutes are fashioned 

Fulminate of mercury, highly sensitive to the slightest shock, has 
a new rival for use In the detonators of sheila and bombs The 
substitute a chemical called lead azide, keeps better and contains 
no mercury, so the liquid metal may soon be crossed off the roster 
of strategic materials Other substitutes have been found for mercuric 
chemicals in less widely known uses — making blue printing ink, 
dental rubber, and barnacle-repelling paint for ships’ bottoms 

Automobile tires of synthetic rubber, long talked about, now are 
being marketed in the United States instead of making it from coal 
as Germany does, American chemists start with petroleum Thus, mill 



itary vehicles may soon be rolling into battle on tires made from 
the same raw material that provides fuel for their carburetors 
An $80 000 000 program for expand ng experimental synthetic 
rubber factories Into big mass production plants has already been 
initiated the National Defense Advisory Commission reports 

But it takes precious months to develop mines and to get new 
factories into production In a nat onal emergency could we do 
it m time’ To tide us over that critical period while war in 
dustnes are getting into high gear the third and most im 
mediately important part of our strategic material program is 
being put into effect 

Gigantic piles of imported war metals and other supplies 
are being laid m by Government agencies and stored on military 
reservations for fire use only Kept intact unless war comes 
they would then be thrown into the balance while new sources 
were catching up with military demands 

Beginning last year the United States has been stocking up 
heavily on thirty seven strategic and near strategic materials 
Its fast growing reserve of manganese intended to fill all war 
time needs for a year results from orders placed in India Africa 
Chile and at home The Anaconda Copper Company has con 
tracted to furnish 80 000 tons a year for three years from its 
Emma mine in Montana A nsmg pile of chromium results from 
orders placed first in Turkey and Alaska Wherever possible 
contracts have been awarded to foster development of United 
States and Western Hemisphere sources at the same time 
urgent needs must often be filled from far away countries Huge 
international cartels have contracted to furnish us nearly a 


Glow ng molten motel gushes from on open heorih furnace to f II ingot 
molds os Amer ea s steel ndusiry worts n ght and day on deiense orders 






year s supply of vitally im- 
portant rubber and tin 
Odd items appear in some 
of the orders — for instance 
tons of quinine to ward off 
disease If our soldiers op 
erate in the tropics Quartz 
crystals will be needed to 
keep radio transmitters on 
the right frequency in an 
emergency they could be 
flown by plane from Brazil 
but the United States is 
forehandedly laying fn 
plenty for storage 
Novel commercial ar- 
rangements have been con 
eluded and are under ne 
gotiation \\ e w anted 85 000 
tons of British rubber The 
English wanted 600 000 
bales of American cotton 
It was a deal Despite war 
difficulties a large propor 
tlon of the rubber has been 
delivered At this writing 
the United States and Great 
Britain are working out a 
plan to store 200 000 000 to 
300000000 pounds of Brit 
ish wool in this country 
subject to purchase for the 
U S Army m case of war 
Then it would be made 
into Army overcoats and 
blankets 

So far the story has been 
of America s weaknesses 
and their cure With these 
headaches oft our mind We 
can settle back and com 
fortably reflect on our 
strong points No other 
country in the world can 

bodst such an enviable assortment of natural resources at home 

Food most essential of all raw materials in war or peace isn t 
one of our defense worries lie raise more than we eat of almost 
eiery important foodstuff from apricots to wheat We won t have 
to choose between cannons and butter — we can have all we want 
of both If war should come mild rationing of sugar and coffee 
might be necessary But our ability to import large quantities of 
both commodities from Latin American countries bordering on 
the Caribbean probably would avert even that inconvenience 

Steel is the great essential of armament and iron and coal 
are the principal raw materials used in steel making We have 
enormous reserves of both and can easily mine enough to meet 
even the tremendous demands of all out warfare 

War in the air the use of Oil as fuel for modem fighting ships 
and mechanized warfare on land have combined to make petroleum 
an imperative military necessity Our resources greatest in the 
world will fill all needs for oil and leave an ample supply for mak 
Ing synthetic products Large stocks of the comparatively new 
100 octane aviation gasoline are being accumulated and stored for 
Army and Navy air forces 



6la*t furnace* I Va theie of Gary tnd 
are go ng full bloit Sleel i* the back 
bone of any armament program and we 
have the mak ng* of «te*l ran and coal 
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Roll* of cloth for Army uniform of fh» Quarferrro*f»r Corpi Dopof 
n Ph lodolph a Po where clofh ng and cither oqu pmenf > manufae 
fu od M II on* of ya ds of feif lo motor ol> aro be ng purchased 

Besides these principal sinews of war we have or are sure 
of being able to obtain virtually all the rest — copper lead 
nitrates sulphur magnesium cotton lumber to mention only a 
few With newly acquired reserves of the ones we have lacked 
we are perfecting our armament on the economic front— where 
undeclared wars may be waged Without firing a shot and where 
battles may be decided before they are fought 

A tank car of petroleum may be worth a good many bombs 
and a few shiploads of iron ore may prove as valuable iS» a 
whole squadron of planes to a country less fortunately endowed 
with raw materials than our own Conversely the nation that 
has them In abundance is in a commanding position to bid for 
International advantages and to wage war or put a brake on it. 

The United States embargoes shipments of aviation gasoline 
outside the Western Hemisphere — ostensibly to conserve our 
supply but Incidentally denying It to militant Japan We lend 
China 525 000 000 to be repaid by future shipments of tungsten 
As Japan gobbles up French Indo China America cuts off vital 
Japanese supplies of scrap iron for warships and armament 
To make Brazil independent of Europe for heavy steel U S 
experts and a $20 000 000 loan will help build the largest steel 
plant in South America— freezing out Krupp the great German 
armament concern and other foreign Interests 

In tense dramatic moves upon the chessboard of international 
politics raw materials will continue to make big news Even In 
peace Americas wealth In them plays a powerful strategic 
role And in war you can strike an enemy as effectively with a 
lump of manganese as with a bayonet. 
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"Night Glasses" Train Soldiers To Fight in the Dark 

FOR practice in fighting in the dark this way the young soldiers learn to recog 
cadets in a British officers training unit nlze the landscape as it appears In dark 
wear special night glasses during day ness and acquire skill in taking pot shots 
time maneuvers Fitted with dark lenses when they cannot see their rifle sights In 
the glasses reproduce the visibility condi the photograph above several cadets are us 
tions that would be encountered at night In mg the glasses w hlch turn day into night. 


Bulletproof Body Turns Any Auto into an Armored Car 

Every automobile in the United States is could be speedily mounted on the chassis 
potentially an armored car under a plan of standard cars Swarms of these minute 
recently proposed to aid the national de man tanks the proponents claim would 
fense program The scheme would provide prove an invaluable aid in combating in 
tanklike bodies of half inch steel which vaders and parachute troops 



Tl. * m ntrf* mon font was mad, by mounf n 3 a body of half nch steel on o standard automob U chast s 
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Firemen Learn To Fight Air Raiders as Well as Fires 

By modn tivg an anti 
aircraft gun on a fire 
engine smoke eaters of 
Boston Mass recently 
demonstrated how their 
force could cope with an 
enemy air raid Now 
plans are reported to 
arm a number of other 
fire trucks similarly 
and to train gunners 
with the cooperation of 
the National Guard. In 
case the firemen were 
attacked by low flying 
raiders while putting 
out a fire started by 
air bombs the powerful 
machine gun would 
provide an effective de 
fense Other engines 
roaring along highways 
with sirens shrieking 
would serve as mobile 
antiaircraft units ex 
clusively supplement 
ing the work of regular 
Boston smoko «ote < a m ng on ante rcraft rnaeh no gun nsfeod of a hole military defense units 

Concrete Pill Box or Bomb Shelter Is Built in a Day 

Conckcte pill boxes may be erected In a shelters during air raids A biscuit shaped 
single day by a speedy new method ex design found most suitable for the purpose 
hibtted to War Department observers at shown in the illustration below measures 
New Haven Conn The structures may be fourteen feet In diameter and has walls a 
used either as fortresses or as bombproof foot and a half thick 




All-Purpose Gun 
Guards Airport 
from 'Chutists 

Sffchixy designed for de 
fending military airports 
against attack by enemy 
parachutists a portable all 
purpose gun tested recently 
at Floyd Bennett Field New 
lark City fires tear gas and 
smoke shells parachute flares 
and one pound fragmenta 
tion bombs Projectiles are 
placed in a tw elve shot maga 
zme resembling a revolver 
cylinder which can be 
changed in three seconds for 
reloading Weighing only 
forty pounds the versatile 
weapon has a barrel of iy» 
inch bore and can be folded 
up quickly for carrying It 
is believed that a few of these 
guns could ward off any 
parachute attack 
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Soldiers in Overalls 

KEEP OUR WAR MACHINE-ROLLING 


AN ARMY oW.fr who has what tt lakes 
can make head tired men march all 
/ \ night and attSckln the morning and 
he can make scared sUfTMQgn fight and win 
when the odds are all against~ttem That s 
leadership — the most valuable quality that 
an officer can have But even \{ie best 
leadership can t make a tank run v «^a 
broken track or get mileage out of a v 
car with a cracked cylinder It can t grind 
the valves of an ammunition truck repair a 
broken down machine gun or weld the 
cracked axle of a howitzer Those are jobs 
for trained and skilled mechanics — for the 
soldiers in overalls who keep the Army a 
fighting machines running 
While our Army still is dangerously short 
in the quantity of its mechanized weapons 
it is long on their quality Our light tanks 
developed by the Ordnance Department are 
rated the worlds best They have better 
engines better drives better transmissions 
and better tracks than any other light 
tanks they are heavier faster and steadier 
gun platforms When it comes to the qual 
ity of their fighting vehicles and their sys 
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tern of keeping em rolling our mechan 
ized soldiers don t have to take off their 
snappy barrack caps to any army in the 
world 

One of the purposes of the Third Array 
maneuvers in u estern Louisiana this spring 
Vi as to give our Regular Army officers their 
first large scale opportunity of practicing 
the tactics and solving some of the problems 
of mechanized motorized and modernized 
warfare The maneuvers also provided a 
stiff test of the Army s services of mam 
tenance and supplj The mimic war 
meant two w eeks of the hardest kind 


half tracks trucks passenger cars and 
motor cycles — and which regards attack 
lng at daybreak 150 or 200 m\le3 away from 
where hostile aviation reported it at dusk 
as just another routine job 
Each troop has a maintenance section 
which stays with It under all conditions to 
make minor repairs both on the road and 
on the battlefield It is commanded by a 
motor sergeant who Is an expert trouble 
shooter and travels In an armed scout car 
followed by a truck which carries light re 
pair equipment a small assortment of spare 


of work for the 70 000 Regulars who 
took part in it — especially for the 
men who had the job of keeping roll 
ing the over 7 000 motor veh cles 
whch were dmen hard both on the 
roads and off them There was plenty 
of sweating done — but then as 
China s General Chiang Kai shek says 
the more you si' eat in peace the less 
you bleed in war 

Following the 1 ght tanks of the 
Mechanized Cavalry Br gade— then 
the most thoroughly mechanized out 
fit in our Army— as they thundered 
over the big maneuvers area on their 
scout ng and combat miss ons I was 
able to get a close up of the operation 
of the maintenance system of an or 
ganization which bad 720 vehicles on 
tracks and wheels— tanks scout cars 
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A ■•►.Id ng truck Haiti to 
repair the carriage cf a 
f eld gun, Iti generator 
provide* current lor '•eld 
mg and to drive itj pooer 
tools. At r gHt an auto- 
motive repo (f -shop truck 


parts and an emergency 
•supply of gasoline and oil. 
When a tank or scout car 
is disabled it is pushed over 
to the aide of the road 
and the rest of the troop 
goes on forward to figbt- 
It is an unbreakable rule 
that the officer in com 
man <3 must not wait lor 
cripples. 

When the troop mam 
tenance «ectio» comes up 
the motor sergeant checks 
the disabled vehicle and 
diagnoses the trouble If 
he has the time and 
equipment for the job he 
makes the repair, takes 
the vehicle along with 
hun to the nest halt, and 
then sends it forward to 
rejoin the troop If he 
can t make the repair he 
tags the job with his diag- 
nosis, and leaves It- Its 
Crew always stays with a 
disabled tank or scout car. 
So that as soon as it has 
been repaired they Can 



take It back into action where it belongs, disabled fighting vehicle the staff sergeant 
Following the regiment on the march is who is its chief mechanic rechecks the job, 
the regimental maintenance section which and if an immediate repair 13 practicable 
carries with it a larger assortment spare leaves a crew to make it. If a roadside 


parts and Is equipped to handle jobs such repair cant be made he has a wrecker 
as changing task tracks and installing new tow the cripple to where the regiment is 
kbaft assemblies. When it comes up to a going to bivouac for the night and the 
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repair ia made there When t4 re is fght 
lag going on a regimental service park 
la established, a few miles back of the 
combat zone Disabled vehicles are re 
ported to It by radio and crews are sent 
out to repair them on the battlefield or to 
tow them In 

jobs which are too big to be handled by 
the regimental maintenance sections are 
taken over by the brigade s ordnance main 
tenance company which has machine shop 
trucks welding apparatus and other equip 
ment which while sturdy is light enough 
to be carried in trucks This organization 
can handle almost any repair job even 
that of install ng a new engine It takes 
with It tnto the field two complete engine 
assemblies for each fifty tanks Its 200 
odd highly trained soldier mechanics set up 


their shop in a big square tent brightly 
lighted by electricity supplied by a genera 
tor truck Often they work all night to 
make good on their boast that If It la 
humanly possible they always have eve.ry 
disabled vehicle ready to go when the 
column pulls out In the morning 

There will be one of these maintenance 
companies probably increased In man 
power in each of the two divisions of the 
new Armored Corps now being organized 
Men now are being trained to do this 
specialized mechanical work of the Armys 
most modern fighting outfit at schools re 
cently established at Fort Denning Ga and 
Fort Riley Kans 

As important as keeping a mechanized 
force s fighting vehicles in perfect mechao 
leal condition is the Job of keeping them 
supplied with fuel There s 
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__ nothing in war more useless 
or more helpless than a tank 
^ with an empty gas tank 
« Having a supply of fuel at 

M the right place at the right 

"j moment always demands 

v) careful planning and often 

, W demands hard work Tank 

n trucks have been tried and 

Va discarded Now cargo trucks 
j carry the fuel in ten gallon 
. 3 cans which while the column 
1 L j is halted are dropped oft at 
j each vehicle This method 

j saves time and time is the 

lni«r or of a <moll arm* 
repa r J uek wh eh ksvpi 
• fie* P »fol» and mo 
ch ne gum n good order 


Ufibv 



determining factor in to 
days warfare 
Attached to each of 
the two army corps we 
now have organized 
there is a corps ordnance 
battalion and equipment 
Is be ng procured for 
addlt onai battalions so 
that as the expanding 


Each man in these bat 
tallons Is trained to ex 
pertness in some me ! 

chanical operation After | 

he has mastered that 
part cular job he ia 
trained to handle other j 

jobs AH the equipment | 

Is carried on trucks and Uncle Sam t r gl 

most of It Is used on eut away v » i 

them so the field shops 
are ready for work a few minutes after the 
trucks have scattered through some patch 
of woods which will give them cover against 
air attacks Included In the equipment are 
field welding outfits machine shop trucks 
and special firearms repair trucks which 
carry extensive assortments of spare parts 
and the tools necessary for the repair of 
machine guns rifles and pistols 
One of the Jobs I watched being done dur 



Ing the Louisiana maneuvers was the weld 
ing of the broken axle of a 155 millimeter 
howitzer without taking the big weapon 
out of its firing position 
In Its various post shops the Ordnance 
Department has sturdy but comparatively 
light machine tool equipment capable of 
doing all the work of a large Job shop In 
war this would be taken into the field and 
used by ordnance (Ca itmued on va'je S3S) 




Stretcher Holder 
With One Wheel 
Speeds Rescues 

Onf. man can trundle 
an injured person to an 
ambulance or first-aid 
station on a one-wheel 
stretcher carrier de- 
signed for use In air 
raids. Built to fit a stand- 
ard stretcher, the device 
uses a bicycle wheel and 
has a stand to support 
it when the stretcher is 
removed. Since it can be 
operated like a wheel- 
barrow, the carrier en- 
ables a single worker to 
take the place of two 
men in moving bomb vic- 
tims. speeding rescue 
work in cases where am- 
bulances cannot be 
brought right up to the 
scene of the damage, or 
when a first-aid station 
is set up near-by. 


Mass-Production 
Air-Raid Shelter 
Made in the U.S. 

Appropriately shaped 
like an Indian tepee, what 
is said to be the first bomb 
shelter to be produced 
commercially in the United 
States was placed on dis- 
play recently at Quincy, 
Mass. Made of quarter- 
inch reenforced steel, the 
pyramidal hide-out la not 
intended to withstand di- 
rect hits, but is said to be 
capable of protecting five 
or six occupants from fly- 
ing debris. Mass produc- 
tion may soon be started 
on the shelter, which is a 
copy of a popular-priced 
English model that has 
proved very effective, 
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Squadrons Right! 

HOW WARSHIPS MANEUVER IN BATTLE 


W HEN the cracking rad o report 
from advanced scout ng sh ps or 
planes sends a battle fleet out to 
sea in search of the enemy how does the 
Adm ral handle h s float ng fortresses’ How 
do they advance nto bat 
e What format ons do 
they take and what jna 
neuvers do they follow’ 

As far as they relate 
Amer asm ghty arms 
da deta led ansvs era to 
these quer es are the 
jealously guarded secrets 
ot the commanders who 
have been putt ng our 
battle forces through 
the r paces in long dolls 
at sea No one outs de of 
offic al c rcles knows the 
spec fic maneuvers that 
the U S Fleet w 11 fol 
low f t s called upon to 
steam seaward to jpttr’ 
te t ovvx c&aste «r revel 
a threat d rected at the 
Panama Canal 
But certa n format 
and maneuvers are stand 
ard among all navies 


only the comhinat ons and elahorat ons of 
them for spec fic purposes be ng kept under 
cover in the words of W ns ton Church II 
tw ce F rst Lord of the Br t sh Adm ralty 
The evolut ons of cavalry n the days ot 
shock tact cs and those 
of a modem fleet re 
semble each other 
both cavalry and fleet 
dr 11 cons st pr manly in 
swift and well executed 
Changes from one forma 
t on to another 

The bas c tactics he 
cont nues call for a fleet 
to approach n a compact 
mass and then deploy 
into & long column to 
fight so that all guns can 
be trained over one s de 
for a withering blast at 
the enemy The d agrams 
on this and the following 
pages Illustrate some of 
the major format ons and 
maneuvers used by battle 
fleets to gain a tact cal 
advantage over the r op 
ponents fn the deadly 
game of war £t sea 
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SHIPS N COLUMN h o two bott * » LINE OF BEAR NS 4S DEGREES He e 

Jo mo* on onob ei <j 1 the h pi to b ng the >k p o e .learn ng on po a * eol / e< w th 

b O oi de. to boo t mu oneog y on the enemy one end of tSe I no fa n od once of the ofhe 

&o M I L J T A R Y populap science 




Leaving tracts of foam U S warships on maneuver* execute a neat turn from column formation into line 



SHIPS IN LINE, or line of bearing 90 degrees COLUMN OF DIVISIONS Here the fle e ?*f$“ * 

Tlni formation can be ujed for approach, steaming in column of fours It can easily'iswing 

but it would be fatal to be caught so under fire into a single column, as shown on the next page 
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DEPLOYMENT FOR BATTLE. Thu maneuver, 
for bringing ship* into single column was used 
by the British of the Bottle of Jutland in 1916 


FROM LINE INTO COLUMN. With the pre- 
cision of a football squad esecuting a signaled 
ploy, the bottle wogons wheel into their places 
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Wire and Burlap Camouflage Desert Nest for Gunners 


Blending into its desert background the circular post concealing the light rapid fire 
British Bren gun post pictured above serves gun is made of piled sandbags covered with 
both as protection and as camouflage Lo a spider web of cords on which shreds of 
cated somewhere In the Near East the burlap have been hung for concealment 



Tiny Torpedo Gun 
Arms Outboards 
for Coast Defense 


Fleets of these speedy torpedo boots could defend coosial water 


TINY torpedoes can be 
launched from the decks 
of small outboard racing 
boats by means of a novel 
device tried out recently 
Uopg Beach Calif 
boat deck 
~^?5work sup 
Luouiar steel track 
along which the torpedo Is 
propelled and launched In 
to the water by powerful 
coil springs Hundreds of 
privately owned outboard 
boats it has been sug 
gested could be equlj ped 
with the torpedo thro v ers 
to form a potent emer 
gency defense fleet f r the 
protection of coastal areas 
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Like players at a giant chessboard of5 
ers at the air defense control center seen 
n the unusual photograph above are plot 
Ing the moves of hostile aircraft Through 
eadphones plotters seated around the 
ible map receive reports of unidentified 
anes and formations from field observa 

1940 
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tion posts and mark their positions and 
courses with counters Supervisors wield 
ing wooden rakes rearrange the counters to 
form a complete picture of the general sit- 
uation Observing the map from a platform 
in the rear tellers telephone information 
to air force commands 
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T ny nose masks da not nterfe e w tk talk ng o eat ng 


Vest-Pocket Respirator 
Guards Workers^ lungs 

Small enough to he cawed in a 
vest pocket a one ounce respirator 
protects industrial workers against 
dust with new convenience The un 
breakable soft rubber device covers 
the noae alone so that a wearer can 
talk eat smoke and don glasses or 
goggles Wide the user breathes 
naturally through his nose an in 
geuious vabe exhausts stale air and 
allows only filtered air to enter AJ 
though the replaceable filter folds to 
wafer sire its effective area of nine 
square inches assures easy Inhalation 
Elastic ear loops hold the respirator 


Propeller Tunnels Boost Power of Ohio River Towboat 


Revolving within tun 
nets of novel engineering 
design twin propellers of 
the Wheeling Steel Corpo X j rt 
rat on a new 135 foot tow \ | S' 
boat UuetiHite propel it 
With heightened efhc eucy \ 
Tests »Te said to have ,V — 

shown a thirty percent \ 
boost above the normal i \ 
push of the ship g two 760 ft ’ 
horsepower Diesel engines P 
The ultramodern river ** v 
craft will be used to tow A 
coal barges from Harroar f 
v He pa mines to near by 
steel plants on the Ohio * 

Piver The novel vessel 
was launched s deways off 
the bank of the river ; 
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Rubber Plates 
for Rotary Press 
Speed Up Printing 
and Cut Costs 

P RINTING plates made from 
a specially compounded rub- 
ber are a new development that 
is expected to speed up the print 
mg process and at the same 
time cut down its cost With the 
new process type is set by hand 
or machine and then transferred 
to a plastic matrix or mat, by 
means of a hydraulic press The 
rubber printing plate is then 
made from this mat First a 
sheet ot the special rubber is 
placed in contact w ith the type 
marked plastic mat Next a 
sheet of spring brass is placed 
over the sheet of rubber Then 
the combination is placed in a 
powerful hydraulic press for a 
period of five minutes The re 
suit is a rubber printing plate 
vulcanized securely to a spnng 
brass backing This combma 
tion can then be bent around the 
cylinder of a specially designed 
rotary press for high speed 
printing According to the manu 
facturers the rubber printing 
plates have many advantages 
They pnnt clearly at all times 
even the finest type losing none 
of its definition They wear long 
e* than metal plates having 
shown little wear after special 
tests when they were employed 
in making as many as 200 000 
impressions The rubber plates 
can be used to reproduce line 
drawings or half tones if spe 
cially prepared The plates cost 
about the same as electrotypes 
or offset plates but they reduce 
printing costs due to the m 
creased speed of rotary press 
printing and to a saving in the 
cost of making plates ready for 
the press Because of their af 
fimty to ink the plates are said 
to pnnt with less ink than metal 
plates Duplicate rubber plates 
can be made from the plastic 
mat in only five minutes 


Outlast ng metal platej broil bacled rubber plates on the rol 
lert of fb» ipes ol preii w"il pr nf over ZOO 000 impress on* 



From a plait e mold mode from convent oral type an imprest on 
it tw~at f a be ialen on a rubber plate under pressure and heat 



Remov ng the rubber plate w th is jpr ng brass bacV from the 
piast c matr / Its fie* b f fy is ev dent and t may be easly 
mounted on the rotary press Below the mater als Spec a! plas 
te plait c matrs the or g nal type and the f n shed plate 
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New Cartoon Camera 

COMBINES DRAWINGS AND PHOTOGRAPHS 



l Th* new system creates queer scenes like this 


A REAL car with a flesh and 
blood dmer rolls sedately 
^ along a busy city street 
Careening behind it a caricature 
of an Indian in a speeding jallopy 
performs antics that would whit 
en the hair of a traffic cop Trick 
photography produces animated 
movie cartoons of this nos el sort 
combining hand drawn charac 
ters with natural backgrounds In 
the studio of Paul Terry at New 
Rochelle N 1 

In making the 6 000 separate 
cartoons that go into a typical 
500 toot animated film the artist 
uses a special procedure Each 
figure or object is drawn on top 
of an opaque silhouette of black 
or white pigment applied to a 
transparent sheet of celluloid 
Hold it up against the light and jou will 
see only the black outiine of a figure by 
reflected light its details appear So each 
cartoon receives the illumination of a pair 
of spotlights from above while a stop 
motion camera photographs it Meanwhile 
the opaque cartoon effectively blocks out 
the unwanted part of a real mo\le scene 
which is projected from below through the 
transparent part of the celluloid The rest 
of the background automatically Is photo 
graphed with the cartoon giving a com 
posite picture For each succeeding frame 
the same procedure is used after cartoons 
and background scenes have been shifted 
Simple as the scheme may appear in 


1 gvkW f rrn .'kf Are* ,*g tt p oW 

up by ihe corner and mosV« th» baekg ound 



principle its practical realization required 
an optical set up so original that It has 
been awarded a patent To match the size 
of an artists drawing background pic 
tures on standard movie film had to be 
greatly enlarged Through the reflecting 
prism illustrated — which simply senes 
like a mirror as a space saving device — a 
projector could have thrown the film Image 
Upon a screen of ground glass. By scat 
terlng the light how e\ er the screen w ould 
make the system relatively Inefficient and 
slow Therefore Terry substituted a huge 
pair of nineteen inch condensing lenses 
the most costly part of the whole appara 
tus for the ground glass They form a 
brilliant invisible Image which can be 
seen etily fry ffre earners a teas er fry plac- 
ing the eje In exactly the same position 
unless a translucent screen is temporarily 
inserted for focusing Since this back 
ground image can be adjusted to fall ex 
actly at the level of the cartoon the camera 
easily brings both to a sharp focus Light 
regulating controls adjust the illumination 
from spotlights and projector until they 
balance and all is ready for picture making 
Rapid and economical the new process 
will make animated cartoons either In black 
and white or in full color For the latter 
purpose a set of color separating filters oc 
cupies a rotating mount over the lens 
Every full color drawing with its corre 
sponding background of color film is then 
photographed through each filter in turn 


MOVIES 


Hollywood Moves 

C OMPLETING In eight days 
what nature requires two 
generations to accomplish, 
nurserymen and movie 
studio workers recently trans 
, planted a forest of pine trees from 
i southern California mountains onto 
the Paramount studio Jot in Holly 
) wood 100 miles away Men work 
ing m twenty four hour shifts cut 
the trees and w 100 truck Joad3 
dispatched them down a winding 
mountain road from Arrowhead to 
the movie capital. Larger than any 
trees ever to nde the highways 
they measured up to ninety seven 
feet tall 

H E Buettner foreman for a 
v nursery concern faced the unusual 
ly difficult problem of lowering the 
trees 600 feet down a steep moun 
i-SfjJASj tainside and delivering them on the 
set without breaking their branches 

left one of the 350 t eel hauled 
f on 100 m les away s let up by a 
boom t uct on a Hollywood mov e lot 
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for full color scenes in North 
nest Mounted Police He sue 
ceeded by skidding them to the 
waiting trucks on an elevated cable 
way then blocking them up on the 
truck floor over an Inverted V 
made of timbers Although some 
trees overhung nearly fifty feet, 
few branches were lost. 

Carpenters erected the movie 
forest by placing each tree in a 
huge wooden Christmas tree 
stand Some of the trees stood 
on a synthetic lull made of wood 
and plaster Others were planted 
on top cf sound stages and a water 
tower both to hide the structures 
and to give the illusion of distance 
The set covered nearly six acres 
Hundreds of tons of earth were 
moved to create the uneven forest 
like terrain Forest rangers were 
stationed to guard against fire 


Among obstacles fa mov ng the trees 
wot th s steep mounto n h gWoy down 
wh eh they we o successfully brought 





Playful Machine 
Is Hard To Beat 
at Own Game 


Ploy ng the one *nf Ch r< 


A playful, one ton electric brarn 
exhibited by Westmghouse engi 
neers challenges all coiners to the 
ancient Chinese game of nim 
Red blue yellow and green lamps 
extinguished by pushing buttons 
replace counters drawn from stacks 
in the original game A player first 
turns out as many lamps in one 
row as he chooses Then the ma 
chine operated by 116 relays takes 
its turn This goes on until the ma 
chine or its opponent turns out the 
last lamp winning the game Since 
one wrong move means certain de 
feat a player has small likelihood 
of beating the robot by chance But 


j fast and accurately In what mathe 

i maticians call powers of two of 

1 the binary system of numbers” 

The baffled automaton then pre 

ik.k. ma » t°*'t tolas 


New Synthetic Rubber Is Made Directly from Petroleum 

Made directly from petroleum a new Pliofilm Thiokol and American buna de 
kind of synthetic rubber helps relieve U S fense experts now can choose a variety 
dependence on fore gn sources for a vital with characteristics best suited for the par 
raw material Named butyl rubber the ticular use to which it will he put 
product shown below in its 

pecul arly shaped raw state - - — — - — 

has been placed In semicom 
mercial production by the 
Standard Oil Company of 
New Jersey for auto tires 
and other purposes From this 
and different types of syn 
thetic rubber including Amer 
ipol Neoprene Koroseal 




Loot ng I to heodt of eoul flow* 4h* row butyl tynfhet c rub 
b*r » shown of left Above a moeh ne convert! f nto tub ng 
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Giant Atom Gun Gets Final Check-Up 

I F YOU think thla man is putting an enor particles of heavy hydrogen or helium 

mous stack of pies into an oven you re High voltage electrodes hurl these bullets 
mistaken Actually he s searching for any downward through the cylinder When they 
possible leaks In one of the world s biggest hit the material chosen for the target at 
vacuum tubes At its top by means of a the bottom they are traveling at speeds up 
glow discharge a new University of Penn to 18 000 miles a second' A near by tunnel 
sylvanla atom smasher liberates electrified offers observers a refuge from deadly rays 


DECEMBET mo 


LABORATORY HEWS 


103 




Scientist 


By DAVID O. WOODBURY 

S E\ ENTY years ago the great romancer 
Jules Verne told of a gigantic reflecting 
telescope which would follow the flight of a 
projectile fired from the earth to the moon 
Twelve years ago Dr George Ellery Hale 
fo tnder of Mt Wilson Observatory in Cali 
forma improved upon Verne 3 prophecy m 
the design of a 200~mch telescope Today a 
mile above the Pacific on the top of Palomar 
Mountain this glass giant is nearing com 
pletio 1 Soon its great aluminum coated 
mirror w H be turned upon the heavens 
dragging billions of now invisible stars out 
of obscurity It bejan as one mans dream 
It will stand as a monument to that dream 
and that mart 


T HE story of the glass giant ot Palomar 
goes back to the year 1881 George 
Hale the thirteen year old son of a 
well to-do manufacturer of elevators in Ch) 
cago 111 had decided to build a telescope 
His father gave him the money willingly 
and be hurried off to buy a small lens which 
he mounted in a homemade tube It was a 
pretty crude affair but It decided his career 
He would be an astronomer 


A little later he heard of a telescope with 
a lour Inch lens that was for sale second 
hand He explained to his father that he 
wanted to study the spectrum of the sun 
The elder Hale again put up the money and 
George mounted the instrument on the root 
of the family residence 

In his freshman year at the Massachusetts 
Institute of Technology young Hale made 
arrangements with Director E C Pickering 
of the Harvard Observatory to take care of 
some of the instruments and use them when 
the astronomers d d not want them There 
he got his first actual training in the ob 
servation of the heavens Almost St once 
his vigorous young mind struck off into 
pioneering territory By the time he was a 
junior he had invented an important new 
astronomical instrument the spectrohelio 
graph which photographs the sun by the 
light of one chemical element at a time It 
was not until two years later after he had 
graduated and was Installed In a back yard 
observatory of his own which his father had 
built for him in Kenw ood a suburb of Chi 
cago that he was able to make his innova 
tion work satisfactorily With the aid of a 
nineteen year old photographer named 
Ferdinand Elierman Hale was able to pho 
tograph for the first time in history the tow 
ering flames of the prominences shooting 
500 000 miles up from the solar rim 
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DR GEORGE ELLERY HALE father of the three greatest astronom cal ob 
tervafor es in the world— Yerkes Mt Wlson and Polomar At the t me of 
h s death in 1938 his lost and greatest achievement the 200 inch telescope 
at Mount Palomcrr in Cal fom a was well on the way fa cOmplef on 
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In the same year the young; astronomer 
was married His wedding trip earned him 
to the Lick Observatory m California Soon 
afterward he visited Europe and found the 
fame of his spectrohel ograph had preceded 
him At twenty three he was already con 
Sidered an authonty on the sun After a 
year abroad spent principally studying in 
Berlin under Helmholtz Planck and other 
famous phys cists he returned to Chicago 
Although be was then only twenty four 
his friend President Harper of the newly 
founded University of Chicago made him 
associate professor of astrophysics It was 
not long before George Hale and Harper 
were deep in plans for an observatory big 
enough and complete enough to carry the 
astronomer s researches to their logical con 
elusion The 1 ttle twelve inch telescope m 
his Kenwood observatory was satisfactory 
only for preliminary studies He had been 
deeply impressed « ith the thirty six inch 
instrument at Lick It was then the world s 
largest and Hale had come home with an 
ambition to own one like It Once provided 
with a large telescope he could indeed lead 
the world to something new 


A BOUT this time Hale attended a sclen 
, tifle meeting in Rochester N Y Pure 
ly by chance he overheard somebody talk 
ing to the great lens maker Alvan G Clark 
Clark was in a quandary The University of 
Southern California was sponsoring a 
scheme for outdoing Lick and building & 
telescope even larger than the thirty six 
inch instrument After two huge forty Inch 
disks were in Clarks workshop ready for 
grinding word came from California that an 
expected gift of money to pay for the lens 
was not forthcoming The University 
couldn t even pay for the glass. Clark was 
out of pocket $20 000 and as there was no 
one else In America who could possibly af 
ford such a telescope the great disks were 


likely to be left on his hands orphan 
Hale rushed back to Harper with th 
news Ready to their very hands he sau 
were glass disks large enough to make th 
most powerful telescope in the world Bt 
where was the money to come from* 

What are you going to do* Harpe 
asked 

See Charles T Yerkes said Hale 
Yerkes was one of Chicago s most wealth 
men — and most influential Hale laid hi 
plans carefully He got himself invited to 
dinner that Yerkes was to attend and con 
tnved to sit next to him Then he bega 
talking astronomy Yerkes soon 
became fascinated This young man 
with his vivid interest In the stars 
was worth investigating Before he 
knew it he had admitted to Hale 
that he had dreamed since boyhood 
of building the biggest of all 
telescopes Hale left the din 
ner with Yerkes check for 
$20 000 in his pocket to buy 
the Clark glasses and his 
promise of enough more 
money to make them into a 
forty inch lens In the end 
the financier contributed a 
total of $349 000 to complete 
the famous Yerkes Observa 
tory on the shore of Lake 
Geneva In Wisconsin 
It was his father who 
had provided sympathy 
and help so many times 
that contributed another 
stride to his advance Even 
with the Yerkes Observa 
tory Hale realized that he 
needed an mstru 






a 100 inch giant A campaign 
to have the Carnegie Insti 
tute of Washington D C. 
establish a solar observatory 
on Mt. Wilson had succeeded 
and an old admirer of Hale g, 
John D Hooker had prom 
lsed the money for a new 
giant of the sky a 100 Inch 

reflecting telescope 

It was 1918 and the World 
War was drawing to a close 
when this huge astronomical 
eye made its debut It has 
remained for twenty years 
science s ns ghtiest weapon In 
the attack upon the stars 
lien that Hale had tramed — 
men at Mt Wilson at Yerkes 
even at his own private ob- 
servatory at Kenwood — had 
earned on the details of solar 
study year after year 

When the boundanes of the 
universe — as far as the 100 
inch telescope would reveal 
them — had been explored. 
Hale now a man nearing six 
ty came to the conclusion 
that there was only one 
course to pursue More light 
A larger telescope still' Thus 
it was that his long dream 
reached its climax in plans 
for the glass giant of Palo- 

How the Rockefeller Gen 
eral Education Board in New 
York City allotted the sum 
of ?6 000 000 for the Palomar 
project how the great glass 
disk in the face of stagger 
Ing difficulties was cast at 
Corning N Y how it was 
transported on special trains 
nursed through tunnels and 


Alwm num wofls and doors a 0 port of ■ 
fiiat controls the temp* afore under the 

ment more pow erful than the forty inch tel 
escope to make the study of stellar evolution 
effective His father saw this Quietly be 
wrote to a famous French glass maker and 
ordered the largest disk he could turn out. 
When it amved, a great slab of clear green 
glass eight Inches thick and sixty inches in 
diameter he presented it to his son. 

That slab of glass became later on an 
Important aid at the famous observatory at 
Mt. V- ilson. It was the first of the modern 
reflecting giants which have culminated in 
the 200-inch instrument at Palomar The 
s xty inch telescope v. ent into service In 
1908 Already Hale was busy with plans for 


Ihe sytfem down steep grades while 

b g dome crack flyers stood on the sid 

ings to let it pass how the 
mountaintop observatory took shape to re 
ceive it — ali this is recent history 

When Hale passed away on February 21 
1928 he left behind three of the greatest 
observatories in the world— Yerkes Mt. WiJ 
son and Palomar — as his monuments J 
It is curiously fitting that the last ancJ 
greatest of these monuments the observa J 
tory on Mt. palomar was stfll incomplete 
when he died- Throughout his life neiM 
goals continually lay ahead Each achiev<^ 
ment was succeeded by a new and great\_ 
one just a3 each of his larger telescopes car 
tied astronomical knowledge farther and 
farther into the abysses of the night sky 
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Not a new ant a reraft w«apon but an aitronom cal camera for photograph ng myjte ioui "xod acal I ght 


“SUN GUNNERS” USE 
ODD SOLAR CAMERA 

A SOLAR eel pse had a new kind of 
photographic instrument trained on it 
last October when the apparatus shown 
above was set up m Brazil by Prof Charles 
H Smiley of Brown University Called a 


Scbwarzcblld camera it was designed espe- 
cially to photograph the mysterious zodi- 
acal light around the sun Ordinarily this 
faint Illumination can be seen only at dawn 
or twilight extending upward from the 
horizon. Its source 13 generally believed to 
be reflected sunlight from a cloud of me 
teonc dust extending outward from the sun 
beyond the earth Hitherto astronomers 
had tried in vain to catch the mysterious 
light with cameras of ordinary types used 
in Solar photography 


Wanted: An Electric Storage Battery Without Lead 


Wartime shortages of lead and nickel in 
Germany have inspired an effort to develop 
an electric storage battery that is independ 
ent of these materials and the German 
Government has offered a prize of 10 000 
Rechsmarks (about ?4 000) for its Inven 


tioU It is pointed out that the development 
of a satisfactory leadless battery would not 
only make It possible to meet the require 
meats for gasoline powered machines hut 
also enable electrically powered vehicles to 
be employed for many purposes 
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Polarized Light 

MAKES MACHINES SAFER 



Theia photogropfc* prove iKoi o?ter ifrett 1 net bov* been froton " 
a tampte by «Ke new procest eve" a tow eu» V '| net thong# the pottern 






frown tt'eti" templet for 
ivel teth. The two c reulor 
a I ghi polaru ng meter ol 


T HROUGH a new technique called ‘fro- 
zen stress." estinghouse research 
workers can now look Inside a piece 
of railroad track, a gear wheel, a crane 
hook or a spinning shaft, and see the dan- 
ger points that might cause failure in serv- 
ice. Like earlier methods used b} stress 
engineers. It applies a peculiar and beauti- 
ful phenomenon 

Viewed by polarized light, which vibrates 
in one plane transparent models of machine 
parts e<hibit rainbow patterns of color 
when subjected to internal stress as by 
bending or twisting The various colors 
show the amount of strain much as contour 
lines indicate elevations on a map This 
scheme has worked splendid]} with flat 
and statlonar} objects. 

Now the V estinghouse * frozen stress ’ 
method, for the first time makes it possible 
to peer into v arious lev els of deep irregular 
objects b> revealing the color fringes at 
each depth. In addition it simplifies the 
problem of observing stresses due to centrifu- 
gal forte in rotating parts like the rapidly 
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spinning rotor of a huge electric generator 
Bakelite models placed m an electric oven are 
loaded to simulate actual conditions and cooked 
for an hour at 240 degrees F Part of the Bake 
llte a sort of infusible skeleton of cells remains 
solid and bends normally under the load The 
rest liquefies within the cells This fluid resin 
then solidifies as the oven cools to room tempera 
ture freezing the whole model In its stressed 
and deformed shape The 
model may be spun 'n the 
oven during heating and 
cooling with the same effect 
The resulting test samples 
have the advantage of being 
permanent and easily han 
died requiring no further 
straining during e'lamina 
Uon Best of all they may be 
dissected like microscope 
specimens without disturbing 
the color fringe patterns 
Thus thin sections can be i 
carefully sawed from the testy 
sample at graduated levels ’ 
and observed in order giving 
a complete three-dimensional 
picture of all stresses 
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Stress patterns frozen iota O 
bale! te d si as it rotated at a 
h gh speed ore revealed when it 
is inserted between the polar z 
ing d sis The photograph at the 
left shows the stress I net pro 
dvced in a crane hool under load 
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HOW SCIENCE 
SPEEDS THE 
COUNTING OF 



H UMMING over wires from every corner of the nation 
election returns in a few days will bring the answer 
to the question of America 5 40 000 000 voters Who s 
elected ’ 

Years ago many days would pass before postive re 
suits of a Presidential election were known Today it is 
a matter of hours and minutes To make this possible a 
scientific network of communication machines — teletypes 
telephones telegraph and radio — manned by an army 
of workers has been recruited and promises the earl est 
election returns in history But nothing wdll aid the vote 
gatherers mare than the voting machines that this year 
number 35 000 w twenty tw o states 

First used around the turn of the century the voting 
machine by reason of its speed accuracy and honesty 
has come up in popularity until this year it will tabulate 
nearly a third of the votes cast. 

So you may see how modem high speed machines count 
the votes Popular Science selected a typ cal Mr and Mrs. 
America and in the senes of pictures that follows starts 
you around the clock with them on Election Day and 
shows you how they may well know on the same night 
whoa elected 
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Jusl a few hour* offer the polls have closed Mr and Mrs Amcnc* 
wo t tensely bts de the* home rad.o They l|,soon hear what they ve 
wanted to know for weeks and months Is <1 ftogsevelt? Is it Willk.e* 
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Two-Way Firemen's Radio 
Is Carried on the Back 

ASA result of months of research work by 
/\ two New York firemen Samuel Har- 
/ \ matuk and Arthur Meyerson smoke 
eaters In Americas largest city soon will be 
directed in fire fighting and life saving by 
means of lightweight, back pack radios Weigh- 
ing only fifteen pounds the two way units can 
be slipped on o\er heavy fire fighting clothing 
leaving the hands free for climbing A flexible 
cable controls the swatch which shifts the set 
from transmitting to receiving and back again 
The microphone is located on one of the shoul- 
der straps of the harness and the earphones, of 
soft rubber can be worn under a helmet Tel 
eseopmg antennas are located on either side of 
the waterproof case which houses the set 
Power for the unit is supplied by dry-cell bat- 
teries with a life of seventy hours The specially 
designed condensers are not afFected by heat 
During tests recently conducted by the New 
York Fire Department the sets proved they 
had a range of as much as a mile In use they 
will enable a fire chief to talk to smoke eaters 
at work Inside a burning building 
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New Television System Transmits Images in Full Color 



Natural-color television long 
m the experimental stage may 
soon be on the air A new proc 
ess devised by Dr Peter C Gold 
mark of New York and recently 
demonstrated by the Columb a 
Broadcasting System transmits 
color movies successfully The 
next step will be to adapt it to 
broadcasts of 1 ving subjects At 
the transmitter the image is 
scanned alternately on odd and 
even numbered lines Rotating 
color filters give the sequence of 
red green blue red green blue 
Thus two full color cycles serve 
for three pictures This allows 
t me for h gh defin tion scanning 
of 343 Imes or more Viewed 
through synchronized filters at 
the receiver the p cturea all ap 
pear in natural color since the 
eye retains one color image just 
long enough to blend it With the 
next two When no color filters 
are used with the rece ver the 
image is black and white 

Telev s on ♦ onjm Her eeonn ng 
colo ed mov es Below < the re 
ce ng end of the novel syitem 
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Basket-Shape Television Antenna 
Gets Broadcast-Power Tests 

ASSUMING the stance of a butterfly collector about to 
pounce on h s prey the eng’ neer atop the rad o tower 
above is up to more serious bus ness H s r ng shaped 
implement measures the strength of rad o waxes and 
the even queerer looking object in front of hm is the 
latest in television antennas By holding the ring in 
various pos t ons and read ng a meter on its handle 
he is testing the amount of power that the cagel ke 
aerial radiates in different directions Just perfected 
by General Electric engineers this conical antenna has 
been erected at one of the company s stat ons near 
Schenectady N Y where it will be used for future 
p cture broadcasts The photograph also illustrates how 
a good television s te commands a view of the horizon 

Eavesdropping Mike Listens In on 
Umpire's Scraps at Ball Park 

So tiiat baseball fans may eavesdrop on arguments 
between the ump re and players next sprmg a disap 
peanng microphone has been included in a new 
publ c address system at a Wichita Kans stad urn 
Pressmg a foot lever allows the m crophone to pop 
from its underground box near the home plate Through 
loudspeakers the spectators then enjoy the novelty of 
hearing what is going on In case a dispute becomes 
too heated for sens tive ears the mike hastily retreats 
As at left it may also he used for announcements 
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Torture Machines 


W ALK along the crest of one of 
the many earth dams built by 
U S Army engineers through 
out the nation and you may wonder 
how grams of sand and silt and rocks 
can hold hack Rood waters The answer 
Is that every layer Is subjected to a bat 
tery of torture tests by unusual machines 
which extract the innermost secrets of 
soils 

Testing devices perfected in the Los 
Angeles Calif district drip water 
through various dam building materials 
compress others until they no longer can 
be squeezed smaller and shear tightly 
packed specimens until they split 

To small samples of soil devices called 
consolldometers which resemble large 
machine guns in firing position apply 
pressure equal to that anticipated in the 
dam structure As the thickness dimin 
j ishes micrometers Indicate the change 
' within a thousandth of an inch Some Of 
i these machines apply loads up to twenty 
I eight tons to the square foot more than 
would be exerted at the base of Mud 
Mountain Dam an earth structure which 
rises 400 feet above the White River In 
Washington The results show how much 
the materials will settle under various 
loads 

Wtl the found at on of a dam move under 
pretiure? In the dev ce below vamplcv of 
*o1 are felted for re< stance to shear nq 





Test Soil for Big Dams 

Permeameters receive 
samples whose density and 
weight ha\e been recorded 
These devices consist sim 
ply of tubes into which soil 
samples are placed and con- 
tainers permitting water to 
ooze through the samples 
By this means the engi- 
neers determine both the 
density required for various 
materials and the \ anous 
parts of the dam to which 
they will be allocated Larger 
permeameters in the field 
take coarser materials in 
eluding six inch rocks 

To determine whether 
foundation materials under 
lying the huge structures 
wall move under pressure 
compacted samples are sub 
mitted to powerful shear 
machines Each double hand- 
ful of soil is packed tightly 
in a double box For several da>s pressure while one hydraulic jack maintains tre 
equal to that sustained In the field is ap- mendous vertical pressure another shoves 
piled Then the upper half of the box is sideways until the sample splits in half as 
ele\ated a sixteenth of an inch, and slowly instruments register the forces required* 





Giant Valves Made for Biggest American-Built Liner 

WEIGHING more than 5 000 pounds ap ece valves have an open ng th rty six inches in 
four giant valves tw ce as tall as a man d ameter Sol d wedge type bronze d sks 
were spec ally constructed for use on the weighing 1 000 pounds apiece close the 
America the largest passenger 1 ner ever openings when the valves are shut Mote 
bu It in th s country Installed in the circu operated the valves are the largest ever 
lating condenser 1 nes of the vessel the ordered for the American merchant marine 
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At fT IN 1909 MI ENTERED THE 
U 5 Naval Academy at Annapolis 


The same year when Orville Wright 
Army’s tirst biplane in acceptance tet 
T om mye* Va , young Douglas prur • 

SAVINGS BANK TO GET MONEY TO GO AND 





A Cl t seed by f >«d I gMi show v b of on of Georgs Woih ngfon B dgo 


Night Picture 
Catches Bridge 
Doing aShimmy 

HOW a big suspension 
bridge shimmies under 
passing traffic has been 
demonstrated photograph 
ically by Lilo Maier New 
York camerawoman 
Steadying the camera on 
a hand rail of the George 
Washington Bridge and 
pointing it toward the ap 
proaches she made the 
fifteen second time expo 
sure at the left Disregard 
ing luminous streaks made 
by headlamps of moving 
automobiles sbe points out 
that all fixed lights show 
up as short, vertical arcs 
ah cb reveal the Vibrat on 
of the bridge more graph 
ically than any engineer 
ing formula Anyone can 
duplicate the experiment 
with the simplest of cam 
eras by properly adjusting 
the exposure time 


West Is East as Elephant Plows South Carolina Field 


IT might be a scene in a far away India tation of Matthew Ferguson sportsman, 
but the picture below was taken near Cam Though neighbors are said to be nervous 
den S C The elephants name is Alice about the poss biiity of Alice going on a 
and she s pulling a disk harrow on the plan rampage she seems qu te peaceful 
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Patterned after a spider web the silvery formations that sight seers will find within 
gate shown above admits visitors to Crys the carern Illuminated to best advantage 
tal Cave in Sequoia National Park Calif these natural jewels sparkling in their 
Its lacy design is In keeping with the deli rocky setting form an underground fairy- 
cate beauty of stalactite and stalagmite land newly opened to the public 


Tiny Grand Piano 
Can Be Played 
with a Toothpick 

FOLK craftsmen took six 
months to build a two- 
inch square working mod 
el of a Stemway grand 
piano illustrated at right 
Played with a toothpick 
it has thirty six ivory keys 
and is strung like a full 
size instrument tVith 
other objects in the photo 
— miniature enamel furm 
ture and a dancing girls 
toe bell from Bombay in 
dia displajed on a finger 
— it forms part of a pn 
vate collection of 28 500 
curios from fifty four 
countries exhibited recent- 
ly in San Francisco 
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Climbing Dog Can Tree Himself 

Without a running start, a climbing dog owned by 
Aaron T Sack of Lowell Wls is able to shinny up 
trees to a height of sixteen feet The animal cl mbs 
straight up by placing Its forepaws around the trunk 
of the tree and pushing up by means of its hind feet 

Want to Build Your Own Car? 

Automotive engineers recently calculated how much 
it would cost to turn out a modern automobile by hand 
The same machine which costs less than J700 when pro 
duced in quantity by mass production methods would 
cost about 517 850 if made altogether by hand 

"Home, James" by Tandem Bike 

With gasoline imposs hie to obtain for use in private 
automobiles m Denmark wealthy Danes hire chauffeurs 
to take them to and from work on tandem b cycles Such 
cycle chauffeurs do the steering and most of the pedal 
ing Since July the number of b cycles in Copenhagen 
has Jumped from 1 750 000 to 3 800 000 



Like the Europe am cuckoo the 
FLORIDA TERRAPIN LEAVES 
ITS E6CS ON OTHER CREATURES' 
DOORSTEPS 1 rT OFTEN LAVS IN AN 
ALL GATORS WEST LEAVING THE 
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REFRIGERATOR HUMIDITY CHEST. Foods keep fresher 
and retain ♦S*ir natural flavor in the refrigerator comport- 
ment below, in which the humidity it automatically controlled 

ffw&n 

mi* o, 

■ '7i f^rH ! 


BATH KIT. For carrying toilet or- 
tielet to and from the bathroom, 
thii handy basket accommodate* 
towels, toothbrush, and beauty aid* 
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COTTON DISPENSER. Abtorbenf 

cotton now comet in a thirty-foot 
ribbon rolled up inside a sanitary 
container. In use. the cotton it 
pulled out through a slot and torn 
off againtt a handy cutting blade 
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New Enamel Resists 
Both Acid and Fire 

Dramatic tests illustrate the 
durab hty of a new synthetic 
enamel for indoor or outdoor use 
Tables or chairs painted with it 
res st the action of munat c acid 
in which z nc read ly dissohes 
When naphtha is ignited on a 
painted nietal surface and al 
low ed to bum out soap and w ater 
easily wash off the smudge and 
there is no apparent change in 
the finish. Available m a variety 
of co ors the fast drying enamel 
is declared easy for anyone to 
apply flow ng freely and leaving 
no brush marks One coat is usu 
ally sufficient 



Panels po nled *r th iVie new enamel surv ve a real ae & iesi 


Giant Auger Bores Holes for Planting Trees in Parks 


Planting trees has been made an easier 
task for the park department of Dos An 
geles Cal f by a curious machine that digs 
the holes for them in short order Just as a 
carpenters auger bites through wood so 
a power operated spinning b t borer a ver 
tical hole into the soil to the desired depth 
Small stones and roots are no obstacle to 


the nh rling blade Lest it encounter a 
burled p pe line how ever operators make a 
prel minary sur\ ey w ith a radio locator 
to make sure the ground is clear of any such 
obstruction Carried over the area to be 
planted the device produces a buzzing 
sound in a pair of headphones when near 
any underground metallic object 
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Analysis with Spectroscope Shows Elements in Soil 


In the laboratories of the Macaulay In 
stitute for Soil Research «n Aberdeen 
Scotland spectroscopes are now being used 
to analyze agricultural soils and determine 
the variety and amount of the elements 
present. A sample of the soil to be tested 
is burned m the flame of an acetylene torch, 
the light from which is spread out into a 


spectrum for study Photographs of the 
spectrum made from the flame m which the 
♦est soil was burned are then compared 
with standard spectrums that show known 
varieties and amounts of elements Thus 
it is a simple matter to determine what 
elements the test sample contains and what 
it lacks for grow mg \ arious food products 


Skylight Harnesses Sun 
To Help Heat the House 

Maximum sunlight for winter 
warmth was the goal of Henry L. 
Ross of Media Pa when he re 
modeled a bam for use as a dwell 
mg The glass skylight set at an 
angle into the peaked roof is per 
pendicular to the suns rays at 
noon in m d winter so that a maxi 
mum of sunl ght will enter rooms 
on the second story The glass is 
of a special type that admits ultra 
violet rays and is laid in two 
panes which are separated by a 
dead air space for insulation 
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Queer "Missing Link" Plant 
Part Rose, Part Strawberry 

After th rty years of exper mentation 
and cross breed ng Major Harry L. Bate 
son hort cultur st of Long Beach Cal f 
has announced the re creation of a cur 0113 
m ss ng: 1 nk of the vegetable k ngdom a 
potted plant which he bel eves represents 
a type wb ch ex sted on earth m 11 ons of 
years ago Accord ng to Bateson h s prod 
uct forms a link between the rose bush and 
the strawberry plant Us ng it as a bas s for 
development he hopes to produce an en 
t reiy new group of fru ts vegetables and 
floweTS One startl ng poss btl ty he fore 
sees Is strawberries that grow on trees 

Fruit Mold Kills Bacteria 

A MYSTER ous substance secreted by 
molds that form on fru t has been found to 
be valuable In destroying bacteria n re 
searches by Dr Edwin C Wh te of Johns 
Hopk ns Hosp tal Balt more Md 


Try-Out Room Shows How Furniture Will Look at Home 

Taking a t p from the stage a New York of any room a customer is fura sh ng Spot 
fum ture store has Installed a try out 1 ghts color the walls to match the actual 
chamber n wh ch movable walls can be apartment The customer thus sees how 
adjusted to reproduce the s ze and shape furnishings w LI appear when installed. 
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Do You Get 



DOIV’TS 


Don f I g>it troll e Instead of frett ng 
Odd fum ng save your nerves for more im 
parfont ih ngs 


Sc enco foies flie dr ver for a r d« Hoofed up 
to instrument! that record h s heartbeat bfood 
p enure ond nerve tens on th I motor it s 
be ng tested on the road for reoet on to jtro n 


: Dont tolerate bugs in 
smoothly run n ng maeh no 
ance ago nst troff c | tferi 


Don t neglect to wea glosses if vou need 
them Eye stro n adds to general nervous 
stra n erhen you ore dr v ng 


is what leeps your nerves cofm 


IMAGINE that you are driving your car 
I at a good clip down a boulevard running 
| through the residential section of a city 
The road is wide and uncluttered by traffic 
Your car purrs along smoothly Suddenly 
with no warning whatever a woman darts 
out from the sidewalk and throws herself 
directly into your path 

What will your reactions be’ Wbat will 
be lie effect no your nerves ’ How jwJJ lie 
shock of the experience affect your sub- 
sequent driving’ 

California scientists can answer these 
questions exactly For recently they have 
been hurling bodies — stuffed dummies of 
course but drivers don t realize that at the 
time — in front of automobiles as one phase 
of an elaborate senes of road tests to de 
termine how the hazards of automobile 
driving affect the nerves and consequently 
the driving ability, of the average motorist 
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Traffic 

By 

R. DeWITT MILLER 

• 

Their conclusions afford vatu 
able hints on how all drivers 
can combat traffic j tters 
The tests which utilize 
specially designed electrical 
apparatus w ere developed by 
Dr George Mount, a promt 
nent psychologist working m 
c.c&’prsiM&n fvUi. the Union. 
Oil Company of California 
In designing the instruments 
to check the nervous reac 
tions of drivers Dr Mount 
and his associates followed 
the principle that a person s 
nervous tension watt be clear 
lj indicated m three main 
wajs by hjg heartbeat b> 
his blood pressure and by the 
electrical sensitivity of his 
skin — for the electrical re 
sistance of jour skin changes 
in direct proportion to the 
state of jour nerv es 

By means of pick up micro 
phones attacK*d to wrists and 
chest instruments for record 
ing heartbeat and blood pres 
sure were easily adapted to 
the problem of making con 
tlnuous records w hile a driver 
an was actually operating a car 
under traffic conditions The 
development of a method of 
recording changes in skm re 
s stance how ev er required 
months of research before an 
acceptable solution vv as found 
Electrodes are attached to 
the drivers hands Between 
the electrodes and the skin a 
special saline jelly is used to 
insure a good contact From 
the electrodes wires lead to 
recording instruments rest 
ing on the rear seat of the 
car By means of a pointer 
and dial the drivers skin 
res stance to low amperage 
currents can be determined 
at anj instant Thus this 
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Cor nos® was found to be an imparion* 
factor n troff e | tiers Above on nstru 
ment counts dec bets of tKe d vert s de 

apparatus together with the heartbeat 
and blood pressure instruments writes 
a running story of the nerve responses 
of the driver as he meets the numerous 
problems of traffic in congested areas 

When hundreds of subjects bad been 
tested on the road with this equipment 
the California scientists discovered that 
there are t« o distinct types of nervous 
strain brought on by traffic driving 
steady strain and shock strain 

Steady strain is the general nervous 
ness that accumulates during difficult 
driving regardless of whether the 
motorist encounters any emergencies 
during the trip In thirty minutes of 
traffic driving the nervousness of the 
average motorist, the psychologists de 
termtned is increased twelve percent 
by this steady strain 

Naturally steady strain will be fur 
tber increased by shock strain, the type 
that occurs when a driver just misses 
a jayw alker can t stop for a suddenly 
changed traffic signal realizes that bis 
brakes have failed or is confronted w ith 
a sim lar emergency Shock strain It 
was found will increase a drivers 
nervousness by as much as twenty 
seven percent in a half hour of traffic 
driving 

Twenty seven percent seems a tre 
mendous jump but the scientists point 
out that one close call in traffic will 
speed a driv er s heart action as much as 
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twenty-five beats a minute At the same 
time, the resistance of the skin to electrical 
currents makes a similar change, blood pres- 
sure skyrockets, and muscles become tense 
Incidentally, it is interesting to note that 
women proved to be thirty percent more 
nervous than men after similar traffic-test 
drives In general Dr Mount states, wom- 
en are less affected by steady strain and 
more by shock strain than men 

F ROM these traffic tests the scientists also 
discovered what they term a short-cir- 
cuit reaction This occurs when a driver 
responds automatically to a traffic problem 
without any conscious thought about it 
Certain of these short circuit reactions can 
become dangerous If a driver applies his 
brakes in any and every emergency he will 
eventually form a short circuit reac- 


can be done, they state, simply by occasion- 
ally forcing yourself to think why you stop 
or accelerate your car in a given situation, 
before you actually do it 
Noise is another element that has a 
bearing on traffic nerves, the investigators 
found By spotting sensitive microphones 
to record the sound volume Inside of several 
cars, and then having subjects drive the 
cars while their reactions were checked, 
the scientists discovered that car sounds 
definitely affect driving ability 

But, strangely enough, the effect of car 
noise on a driver is to decrease the efficiency, 
not of his sense of hearing but of his senses 
of sight and smell, and his speed of nerve 
reaction This agrees With the psychological 
principle that when one sense is overstimu- 
lated, the other senses are dulled 


tion by which he will automatically 
brake without conscious thought of 
wbat he is doing Then one day an 
emergency will arise when applying 
the brakes w ould be the worst possible 
action to take— during a skid on a 
wet pavement for example 

To prevent this the scientists sug- 
gest that all drivers look out for the 
first indications of any type of short- 
circuit nerve reaction and then com 
bat it before it gains headway This 


A microphone placed over the driver'* 
heart pieVi up ihe heartbeat v«hile 
electrodes on wruij help determine 
electrical resistance of the slin as 
demonstrated in the experiment below 
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SEW CAR MS FOR 1941 


W HETHER its body styling engi several have nearly perpendicular skirts 
neenng refinements ingenious ac- dipping low and adding to the feeling of 
cessones or any or all of these, solidness On several cars, the more grace- 
there is something brand new in every car, fully curved hoods are lower for increased 
every year That 1911 is no exception is visibility and wider where they fair into the 
apparent and the explanation is written on windshields to conform to the generally in- 
the faces of the new cars presented alpha- creased w idth of the bodies and seats Tops 

beticaily on this and the following pages are lower, while headlights are in most cases 

Outstanding body-design features on the spaced farther apart And built into these 
new cars are concealed running boards cars are factors of safety, comfort, economy, 

wider radiator grilles and heavier bumpers durability and driving ease to please the 

The fenders mostly have flatter tops while most critical tastes of America’s motorists 
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STUDCBAKIR 


A nrfcr eng nti >ppo nfnients o e restyled the accelerator also offers a to pedo-type cor 
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Detachable WingsTornThree-Wheeled Car into a Plane 






A HYBRID land and atr ma 
chine with wings that can 
be shed on landing is proposed for * 
quantity production by a Dayton | 
Ohio Inventor and manufacturer ^ 
The machine called by its designer f 
an Aerobile Is said to have t 
passed wind tunnel experiments ^ 
although no actual flying tests 
have been attempted The body of 
the craft forms a three wheel tor 
pedo shaped car for road driving 
after the w ings have been removed 
The machine is driven by a pusher 
propeller when it takes to the air 



Tho comb nation oufomob le a rplane on the rood In 
iha upper p elure it it tal ng off at a plane w fh 
ti detachable w ng> in place and a puttier propeller 


Headlight Chart Shows Safe Speeds for Night Driving 

Safety charts for night driving have been Placed on the instrument panel of the car 
worked out as the result of hundreds of in front of the steering wheel the chart 
tests by W Harper nationally known can be consulted at the beginning of a trip 
traffic expert of the Pasadena Calif Police After a few days the safe speeds will be 
Department The charts gne the safe memorized and reference to the chart will 
speeds under different driving conditions not be necessary any longer 
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4 TROUBLE LAMPS mounted under the hood and 
connected to a dashboard switch are a 
boon when you have engine trouble on 
country or unhghted roads at night I pur- 
chased two old cowl lamps and fittings from 
a junk dealer and connected them as shown 
In some cars it may be found easier to 
attach them directly to the fire wall or the 
radiator tie rods — E. F , Jr 


1 AS A SAFETY FACTOR for winter driving as 
well as a convenience an electric defroster 
fan mounted on the deck space behind the 
rear seat of a car and aimed at the rear 
wmdoiv is as effective as one used on the 
windshield It keeps fog and frost from 
forming on the inside and melts snow and 
sleet that gathers on the outside while 
parked or driving It may be easily wired 
from the ammeter and ground through a 
dashboard switch — W F H 


2 FLOOR MAT PROTECTORS consisting of a pair 
of five and dime store shoe soles of the 
stick-on variety are easy to attach under- 
neath the brake and clutch pedals of your 
car They are usually available With a 
supply of glue and a scraper and will pro 
tect the floor mat from the scuffing of your 
beets — O S 


3 a handy wrench for loosening or tighten 
ing the terminal nuts found on most spark 
plugs can be made by simply drilling a hole 
slightly smaller than the outside diameter 
of the nuts in the handle end of a screw 
driver The hard wood wrench will loosen 
tight nuts without damage — W C W 





liUS Gets Ready for Winter 


S NOW sweepers swished on the road 
outside as Gus Wilson shed his ulster 
in the shop of the Model Garage on 
the first real winter morning of the 
cold weather season A heavy fall of the 
white stuff early the evening before had 
been followed by the mercury taking a nose 
dive and now at eight o clock of a sunny 
w ndy rooming the thermometer outside the 
office door registered only ten above zero 
Guss partner Joe Clark was grinning a 
good morning from the office door You 11 
have a bad case of telephone ear by nine 
o clock Gus told him All the customers 
who as usual didn t remember to take the 
'p’A’iXJi/'fam, •«% wt-mei ■«■»'» V* -as 

to get their frozen up busses started It s 
always that way the first real cold morning 
of the winter 

Sure is Joe agreed It s hard on the 
ears and It makes you wonder why the 
Lord made so many people downright care 
5 less but it s good for our business. Remem 
ber that morning when— 

He was interrupted by the honking of a 
horn outside the shop doors Then someone 


shouted Hey you Gus Wilson — open up' 
Its colder n heck out here 

Thats Ez Zacbanas Gus said as lie 
unlocked the double doors I didn t expect 
hed be the first one to holler for help 
Usually be s a pretty wise bird when it 
comes to keeping out of avoidable car trou 
ble 

Ez usually covers his R.FD route in a 
smart looking sedan but this fall he ill 
vested In a light truck three or four years 
old but in A 1 condition for use when tbe 
dirt roads back in the country get bad or 
around the holidays when he has especially 
heavy parcel post deliveries to handle 

Va •in'ytt Ytos Vrw.V> tote Via VauiA'i 

from the seat, and scored a V on Guss 
waste box with an active service charge of 
tobacco juice By gum he said tbe 
feller who sold me this darn truck took me 
fer a sucker and he d dn t make no mis 
take He chmbed out pushed his post 
mans cap away back on his shaggy head 
and shook a big and hairy fist at the vehicle 

First time I ever seed a automobile that d 
run ahead smooth as velvet, hut wouldn t 
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back up without goin' 
dead Took me a good ten 
minutes to get backed out 
of my ga-ragc, by hookey' 

Every danged time I put 
her into reverse she’d die 
down, start up again, hit 
a few times and then quit 
like a yaller dawg on me' 

Take a look at her, will 
you Gus’ ’ 

Gus got into the truck, 
stepped on the starter, and 
shifted into reverse The 
truck ran smoothly over 
the shop floor, but the mo- 
ment its rear wheels hit the snow-covered 
driveway outside, the engine sputtered, and 
then went dead When he stepped on the 
starter again and shifted Into low the truck 
ran back into the shop without a miss 

"That s a new one on me ’ he said First 
time I ve ever known a car to act like that. 

Gus checked the points and condenser and 
found them in excellent condition When he 
restarted the engine it ran smoothly He 
again backed the car out of the shop As 
soon as Us rear wheels were on the snow- 
covered driveway he noticed that there was 
a lot of vibration— so much that he could 
feel the engine moving back and forth on 
its rubber mountings As soon as he shifted 
into low speed the vibration ceased and the 
truck ran smoothly back into the shop 

men he raised the hood his eyes stilt 
were so badly dazzled by the glare of the 
bright sun on the newly-fallen snow that 
he could scarcely see the engine That was 
why he noticed the faint flicker of a spark 
where the wire entered the condenser 
When his sight returned to normal he saw 
that ono of the strands of the wire had 
frayed loose, and that its ragged enc. was 
close to the condenser 

He examined the trucks rear end, and 
nodded when he saw that it3 spring sus- 
pension was like that used on some old- 
model passenger cars — a half conventional 
spring, with one of its ends connected to 
the frame and the other to the rear axle 
Without further checking he replaced the 
frayed wire with a new one ' All ready to 
roll” he told Ez as he lowered the hood 

‘ Yeah’" the postman 
said “What the heck 
was the matter with 
her 7 " 

"A strand of frayed 
wire was hitting against 
the condenser and short- 
ing your engine, Gus 
told him 

' What’ That don t 
make sense ” Ez object- 
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ed “The engine ran swell 
except when she was m 
reverse ” 

‘ That’s what fooled 
me,’ Gus said "The an- 
swer is that, with this 
particular type of spring 
suspension, the wheels 
pulling backward in the 
snow cause a sort of 
bouncing-motion That mo- 
tion makes the engine 
rock on its mountings, and 
that rocking brought the 
end of the frayed wire in- 
to contact with the con- 
denser and caused the short that killed your 
engine whenever you went into reverse in 
the snow Get it 7 ” 

'I guess I do,’ Ez said doubtfully, and bit 
off a modest inch of coal-black plug ‘ Well, 
I better be gcttln along an' — hey, there's 
some guy who s in a real hurry' ’ 

It certainly sounded that way From out- 
side came repeated squawks of a raucous 
horn ' Let him in, Harry, ’ Gus directed 
the grease monkey "If you dont, hell 
knock our doors down ’ 

Harry opened the doors He had to step 
lively to get out of the way of a sedan 
which shot Into the shop and came to a 
Jamng stop Out of it leaped old Silas 
Barnstable, looking even more like a ban- 
tam rooster than usual in the ancient seat- 
skin driving cap he was wearing ‘ Do some- 
thing quick' ’ the little retired farmer 
squealed "My motor's red hot and my 
radiator’s b illng over'” 

Gus raised the hood and cautiously un- 
screwed the radiator cap, releasing a cloud 
of steam ‘ All right — you can switch off 
your engine,” he told Barnstable You ran 
it close, all right' 111 bet there isn't more 
than a cupful of water left in your cooling 
system ’’ 

"You fellers have cheated me' ’ old Silas 
yelped * That Joe Clark told me I ought to 
fill up my car with a lot of high-priced 
antifreeze, an’ I was fool enough to do it 
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Now look what happens the first cold day make winter driving easy Gus explained 
we have My rad ator all froze up husted is a cooling system that Is tight as a drum 
llke iy Antifreeze no matter what brand of It you 

No your radiator isn t frozen and it use costs money and there s no sense m 
sn t busted Gus reassured him But your pouring it into your radiator and then al 
hose is leaking so badly that your cooling lowing it to leak out That s bone headed 
system is darned near dry waste And besides that It Is mighty likely 

I z Zachanas began to laugh— and when to result in serious damage to your engine 
big Ez laughs the walls shake Tell the Before cold weather starts you should have 
whole story Mr Barnstable he scoffed your cooling system checked to make cer 
I was in here when Joe Clark argued you tarn that your rad ator doesn t leak that 
into buying that ant freeze and I heard him your hoses are good and their connections 
warn you that your hose was so rotten that tight that the cylinder head gasket is tight 
youd probably lose and that your pump 

most of it That a my r shaft Is tightly 

dea of cockeyed _ . . . _ packed 

economy — wasting GUS SAYS After you have 

pretty near five dol made sure that your 

larS worth of anti The dr vers who pot off geltng cooling system is 

freeze to save a quar lhe „ „„ rep <j y , or w tight you should 

ter for a new hose | ' make just as sure 

Old S las glared at the ones who help me pay my in that your radiator is 

Ez and turned to Gus come fox so I really shouldn t k ck clean — that it isn t 

I m depending on Byt , hate to 5C<S good mach nefy clogged or half- 

you to do the square clogged with rust 

th ng about this he ro ned and noth ng wll rum an sludge scale or sedi 

wheedled I amt had eng ne block Ike ice Get busy ment You can do that 

any use out of that arld th< . ck „ p o„ you, ont.freezel by flushing ,t out with 

antifreeze so it would a ten cent can of the 

be only fair for you same sort of prepared 

to replace it without hoDcaustic powder 

charging me anything But X amt asking thats sold for keeping bathroom drams 
you to do that — make it half price for the clear — you can buy it m any grocery store 

new antifreeze and fill her up and in most garages Run your engine 

Gus laughed No smoke Mr Bam until the water in the system Is warm 

stable he said good naturedly but very Then pour the powder into the radiator and 
firmly Joe warned you that your hose run your engine for another fifteen minutes 
was rotten You didn t take his advice to Then drain the radiator and flush it out 
put in new ones so you 11 have to stand the once with warm water Less than a half 
loss I II install new hose and put in ft hour s job — and when you have done it you 

fresh filling of antifreeze if you want me Know that your radiator is clean 

to but you 11 find both items charged on I ve heard a lot of arguments about anti 
your b H at our regular prices freeze mixtures Ez observed What S 


GUS SAYS 

The divers who pul off geltng 
their car* ready for w rtler are 
the ones who help me pay my in 
came tax so I really shouldn t k ck 
But I hate to see good mach nery 
ru ned and noth ng wll rum an 
eng ne block I ke ice Get busy 
and check up on your antifreeze* 


J do business the best one Gus 7 


spirit at all All right — have it your way eral of em The more expensive c 


served after Silas had left He s so mean protect the cooling system against r 


he — 

He can t help being a penny pincher 
He wag bom that way Gus said And 
after all the grief he gets into by being so 
tight is pretty much the same as the grief 
that a lot of other car owners bring down 
on themselves through plain carelessness 
He a not the only man In this town who 
makes his winter driving hard instead of 
easy 

Ez settled himself comfortably on the 
end of Guss workbench How come 7 he 
wanted to know 

The first thing youve got to have to 


corrosion They don t evaporate or boil 
away and you can drain them out of your 
radiator In the spring allow the d rt to 
settle out of them during the summer and 
then use them again the next winter 
If your cooling system is tight and you 
use the proportion of ant freeze to water 
recommended by the manufacturer it will 
give your car absolute protection Only the 
water In the radiator will evaporftte and 
if all your winter driving is short trips so 
1 ttle of the water will evaporate that It 
wont need to be added to until spring 
Its a good Idea { Continued on page SSI} 
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Saving Money on 

ARE YOU STOKING THE FURNACE WITH DOLLAR BILLS’ 
HERE ARE SIMPLE WAYS TO SLASH YOUR FUEL COSTS 


By IRA KUCHLER 

Consu ng A ch tact 

D ID last years fuel bill upset your 
budget’ Unnecessary beat losses in 
the beating system may have been 
responsible and a few minor repairs or 
changes Will perhaps result m reducing the 
heating costs considerably 

Start With a factor common to all steam 
and hot water systems — the paint on the 
rad ators If the paint is aluminum or gold 
bronze the rad ator is losing upwards of 
five percent of its radiated heat by reflection 
back into the metal Several coats of a 
good eggshell or flat finish linseed oil paint 
chosen to harmonize with the room and ap 
plied thin to a warm radiator wilt stra ght 
way knock a b t out of your fuel costs It 
isn t necessary to remove the old finish 
If the radiator covers are badly designed 
closing In the heat beneath them they jnaj 
waste as much as thirty percent of the beat 


Well designed covers permit a free circula 
tion of heated air 

For efficient radiation all air valves on 
radiators must function properly If the 
small hole in the cap is clogged up a p n 
will open it If the valve doesn’t work even 
when clean yet there is good steam pres 
sure try turning it to a 45 deg angle or 
even upside down If this fails the valve 
should be removed and soaked in gasoline or 
boiling vinegar 

Are your boiler and cellar piping sUfli 
ciently insulated or are you burning up 
extra fuel and making a hothouse of the 
cellar’ The extent to whfch insulation is 
needed depends upon the system and the 
immediate conditions In a hot water eys 
tern it is well to cover at least the boiler 
and the pipes through which water is dis 
tnbuted to the radiators Covering the 
return p pes is also advisable so that the 
water returns with minimum heat loss In 
vacuum and vapor heating systems it is 
better to leave the return pipes bare to 
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Below if mulai on breolci oway f om 
the bo ter patch up the hole W th at 
^ beitoi cement Otherw te tome heat 
« It b< d ti poted teto the eellor 



i-f.'tr 


LL' 


Above mutate cellar p p ng 
w th or cell |0c1tet ng mo 
ter at R ght draw ng off 
bo Itr water fa test for o I 


space between sections and 
base has been well sealed 
with boiler putty 

Is there oil in tbe boiler 

water of your hot water 

or steam plant’ Oil costs / temperature drop veiy low and then 

money because of the \ have to supercharge the fire m the 

added fuel required for \ ^ morning to bring 1 the heat up to nor 

the heat to break down the \ " mal again In heating plants con 

greater surface tension trolled by clock thermostats main 

produced "You can find tain a 70-deg temperature between, 

out by drawing off a little of the boiler say 7 In the morning and 11 at night and a 
water in a small bottle from a cock under night temperature of about 60 deg 



rju 


the gauge glass and shaking it up If bub 


Radiators left turned on in rooms that are 


bles in the water rise quickly to the top wide open to the cold are another source 
and disappear there is no oil In the water of fuel waste as they lower the heat in the 


may be accomplished either by having a 


In the economical adjustment of the fire 


combines with the oil and allows it to be average home owner roust rely for this up 
drained out. on the technical expert. Unless something 


r is constantly being driven once a year 


out in hot water boilers and In addition 


In the hand fired coal furnace however 


is being distilled In the case of steam boilers careful checking and attention may pile up 
State water is generally better tnan tresb savings tnat run up to torty percent ot a 
water It Is less corrosive and holds Its beat careless home owner S bilL Begin your 


better Viater therefore should be left n 


checking with tbe chimney as consistently 


the boiler until the amount of sediment poor combustion is due to an Improper draft, 
makes a change seem advisable Often a chimney is too large or too small 

The idea of banking the fire at night, even or its efficiency Is cut by a chlmnej cap or 
with coal fires has been routed as uneco by a neighboring gable or high building 

nomical It is cheaper experts have found that blocks It. Perhaps Its draft is weak 

to reduce the home temperature only a mat ened by leaks in the bnckwork or by pro 

r so at night than to let the trading tile Tbe inside may be Inspected 
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by holding a small mirror n the smoke 
pipe opening If the draft is found to be too 
strong it may be cut down by partly closing 
the smoke pipe damper At the same time 
you may economize by us ng smaller coal 
If the draft is too weak and the fault can 
not be corrected then for good combustion 
you must keep the coal bed th nner by fir 
ing more often and you must use larger 
coal to permit air to get through it 

Por greatest comfort and economy the 
coal fire should bum as uniformly as pos 
sible As a rule the fire box should be kept 
full and t s better to put on coal enough 
to last for half a day than to feed it in 
dribbles Shake the grates no more than 
necessary to permit a flow of air through 
the fire When the weather is mild the fire 
should slumber on a bed of ashes from 2 
to 6 deep As t gets colder shake down 
the ashes for greater draft and to give 
more space for coal above Clean out ashes 
every day as ashes banked up under the 
grate shut off air and may cause the grate 
bars to warp 

Control of the rate of bum ng of your fur 
nace fire should always be by means of the 


draft damper at the bottom of the furnace 
and the check damper in the smoke pipe 
In steam plants these dampers are con 
trolled automat cally by means of a regula 
tor which operates in response to the steam 
pressure and is adjusted by a si d ng weight 
Experience best teaches where to keep the 
weights for various weather cond t ons Un 
der no circumstances should the fire door be 
left open as a check on the draft 
When firing at night in very cold weather 
shake down the grate unt 1 t is covered with 
red hot coals push some of the coals up in 
a pile in the back then fill the fire pot w th 
coal leaving a red spot in the back glow 
ing through Th s full pot and the deep fire 
will bum the least coal allowing plenty for 
the night and some for the early mom ng 
The red spot s the secret of additional 
saving It burns the surface gases that 
would otherwise go up the ch mney 

Clean furnace flues constitute a final dras 
tic source of fuel economy Dust and soot 
on these flues insulate them from the fire as 
effectively as an asbestos coat ng Clean ng 
the flues with a w re brush or scraper every 
month Is none too much 
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THIS ATTRACTIVE HANGING BASKET is mod# from 
on old outo headlomp and soma ebom or light rope 
Remove the lens reflector and wiring from the lamp 
and replace the rim Drill three holes oround the 
rim, equally spoced for fastening the chain or cord 



CONTROL FOR WINDOW You don t the long extension arm so that notch A' holds the 

w?n<Lw zxter iVie coa ,*v ?? ,he ^°° ]h,n * ,nd ° w ?p® n ° nd b k»»p* .t t ig hti y shut 

Window With this orrangement Cut two notches in Fasten the two uprights to the floor |oists above 
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Cleaning 

V ENETIAN blinds Should be 
taken apart in order to clean 
them properly Daily dust 
ing and wiping: may remove 
surface dirt but after blinds have 
hung awhile nothing will make 
them look like new but a thorough 
renovation 

To take a Venetian blind apart 
first tip up the bottom rail. If the 
lift cord (the cord that runs up 
through the blind) is just doubled 
back upon itself and jammed into 
a smalt hole pull the cord out with 
small pliers If the lift cord is con 
cealed under the ladder tape (the 
woven tape which supports the 
slats) which has been tacked 
across the bottom ra l slightly 
raise one edge of the tape and pull 
out the lift cord and untie the knot 
at the end Do this to both cords 
then pull the cords up through the 
slats With the cords removed the 
slats can easily be taken out 
Dust the slats wath a dry cloth 
Then lay each slat on a flat surface 
longer than the slat (to avoid 
breakage) and wipe with a cloth 
dipped in soapy w ater Go over the 
entire surface first on one side 
then the other Wipe both sides 
with a clean cloth wrung out in 
cold water Finally rub wath a 
dry cloth The work can be done 
faster if the slats are cleaned on 
old newspapers which can easily 
be discarded as they get dirty 
In cleaning the stats a fly spot 
or other blemish may be encoun 
tered that cannot be removed mere 
ly by going over it with a soapy 
cloth In that case place a pinch of 
granulated soap powder on the 
spot and rub energetically It will 
■gwiw&Viy -grvfc wxy 

Furniture polish soraetunesproves 
of \alue in removing blemishes 
and it will also make the slats 
glossier and easier to dust. 

If you have light colored ladder 
tapes to clean an easy way is to 
use an ordinary quart Mason jar 
They must be dry cleaned because 
they are cotton and shrink very 
easily 
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Venetian Blinds 


To remove the tapes first take the slats 
out of the blind as outlined before Then 
remove the small gimp tacks staples or 
screws that hold the tape to the bottom 
rail and the tilt rail After the tapes are 
free, carefully measure their length with 
the tapes stretched tight. Roll the tapes up 
and place them In the glass jar About two 
tapes can be accommodated at a time Fill 
the Jar with dry-cleaning fluid screw 
on a cover shake the jar well and let 
It stand for a few minutes Shake 
again and remove the tapes Measure 
the tapes for length and dry them 
while stretched to that length 

If you wish to change the color 
scheme the tapes and cords can be 
dyed by a local cleaning and dyeing 
firm or w ith household dyes at home 
If new cords and tapes are purchased 
for dyeing, be sure to add enough to 
allow for shrinkage When the old 
tapes are used measure them first, 
then stretch them as much as possible 
before dry-cleaning them as soon as 
the tape and cord have been dyed and 
rinsed properly, stretch the tape to 
the proper length and dry It while 
stretched 

In case you have a large number of 
blinds to be cleaned and they are of a 
type readily removed from the win- 
dows It will pay to fasten two 4’ 
angle brackets on the basement wall 
or In the garage to facilitate taking 
the blinds apart, place them so that 


the longest blind will hang about 4" off 
the floor 

In restringing the cleaned blinds, it Is 
somewhat confusing to remember the path 
of the lift cords This is indicated, however, 
tor both narrow and wide blinds in one of 
the accompanying diagrams You will un- 
doubtedly find that all such problems solve 
themselves once you start work 



4-C0W> BLIND 2 COCO BUND 3-COftDBllNO 



Ab«*e each «Iof Si 
wiped wifh a cloth 
dipped in loapy 
wafer, alio three 
arrangement* of lift 
cordi and pulleyi 
Left blind assembly 


Metallic Insulating Paper Used for Making Light Reflectors 


Excellent light reflectors for various 

purposes may be made inexpensively from 

the type of Insulating building paper that 

consists of paper faced on both aides with 

aluminum foil One large store has been 

using it at a considerable saving In the 


power bill because it reflects more light 

than ordinary reflectors It is also possible 

to use this material or plain aluminum foil 
for making shades over workbenches It has 

even been used successfully in salvaging old 

auto reflectors — K enneth Gray 
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Strap Keeps a Music Stand 
in One Compact Bundle 

A folding music stand Is unhandy to 
carry without a case yet a case adds to the 
bulk and is just one more item to keep track 
of One musician solved this problem by 
soldering a piece of sheet metal as shown to 
the back of the upper end of the middle 
part of the desk This loop bolds a short 
web strap in place When the stand is 
folded the strap is buckled around the parts 
and keeps them together with practically no 
increase in bulk — JOHV M Avery 


Pocket Tobacco Can Holds 
Painter's Line and Chalk 

AS A reel for his chalk line one sign 
painter finds an empty tobacco can serves 
the purpose better than a piece of board i 
A slot cut into the top of the can holds the r 
knotted end of the line The can also acts 
as a container for the usual half spheres of The two parti of o 
chalk Masons who also use chalk Jrnes e Hand con be 

will find this hint equally helpful l«pt together when 

o cate i not vied 

W\ -RS Els 





How to Score Building Paper 
So \\ Can E>e Torn SftraigVft 

A toothed tracing wheel of the type used 
by dressmakers boat builders and others 
is a good tool to score light roofing or build 
Ing paper so that it may be torn 


Hich-cbade furnace cement in putty form 
can be used to repair cracked fire bneks If 
the bricks are otherwise intact- — I* J 


Envelope-Sealing Moisteners 
Made from Small Bottles 

Tn o quickly made sealers for moistening 
ordinary envelopes are Illustrated One is 
made from a small bottle With a composition 
screw cap the other from a mucilage bottle 
for which a special stopper is whittled from 
a scrap of wood The width and depth of tbe 
V slot in the wooden stopper are best found 
by experiment The bottles may be pafnted 
but not the bottom because It is used to 
smooth down the envelope flaps — W E. H. 
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Clamps for Uneven Surfaces 


Spring wooden clothespins which are 
often used as small clamps, can be con- 
siderably improved for certain types of 
work by discarding all but the springs and 
cutting new jaws from i<j" hardwood to the 
shape shown above These jaws are much 
better for gripping uneven surfaces because 
there is no twist or side thrust to throw the 
freshly glued work out of line as when or- 
dinary clothespins are used — L A t. 

Soft Rubber Thumb-Tack Cup 

Thumb tacks are 
easily picked out of 
a cup made from 
half a rubber ball 
as shown It is at- 
tached to the draw- 
ing board in any 
convenient place 
by means of a sin- 
gle long-pointed 
thumb tack — E H 


Shellac and Wax Preserve 
Much-Used Bookbindings 

To keep bookbindings in good condition, a 
public library uses a simple method that is 
equally suitable in the home, particularly 
for books kept in the workshop or other- 
wise subjected to hard wear Merely brush 
on a coat of white shellac, allow it to dry 
thoroughly, and then apply paste furniture 
or auto wax Rub the wax to a high polish 
This finish resists constant handling and 
moisture and is easily cleaned — -E B 



Cleaning Separator Bearings 

When a cream separator turns hard and 
stops with a droning chug at a time when 
you are too busy to give it immediate thor- 
ough attention, try this little trick Dram 
the gear case and flush with kerosene Then 
refill with one part penetrating oil and two 
parts of the usual oil This will often free 
the bearings of residue and restore the ma- 
chine's efficiency — R oyce M RoATH 



Folding Card Table with Only Two Legs Open 
Provides a Coasting Incline for Toys 


IF only two of its legs are 
opened, a card table will pro- 
vide a suitable incline upon 
which children may operate 
small toy autos and trucks as 
speedy coasters 


Before being repainted, 
rough textured or plastic- 
paint walls can be improved 
by cutting down the high 
points of the old paint with 
a portable disk sander 


DECEMBER, 3940 



THE HANDY MAN 



■SSSS? CHRISTMAS 



home this Christmas 


For example, when the Christmas cards ordinary pins cut to % * long - ) into the tree 
begin to come in, do you like most people, so that the heads project %*. To hang a 
toss them helter-skelter into a box’ Its card up, slip a small paper clip over the 
much more fun to hang upper edge at the center 

them on a decorative 1 . z_. r .r_ :r.i^ and let It project a little, 

wooden Christmas tree h | T 1 ' then place the loop of the 

like that illustrated above I ■ JU.V- r 9 ■ clip over the head of a 

Cut the tree from % " ply- i _ - -r- - pin Circles of brightly 

wood, make a trunk from | • ” colored pa t er or paint will 

a length of dowel rod, J I make the tree more at- 

broom handle, or any , ' tractive before the cards 

available round stick, and - begin coming in and when 

cut a star-shaped base , , it is only partly filled with 

from 3/16” or VI ” ply- , 4 ^ the greetings 

wood The tree shown is \ cisSrStSW Christmas bells and 

26" from base to tip and “ ■ ■ ( wreaths hung behind n in- 

38 1 /-.!" wide, the trunk Is j f j , dows or glass doors are 

1" In diameter and 4" t | • 1 sometimes wholly or par* 

long, and the base is a l ' . ] , tially obscured by the 

six pointed star laid out ml! \ <j J steaming or frosting of the 

a circle 9" m diameter f j jl glass This is especially 

Paint the tree bright — , — - J ‘ hkely to bappeo while the 

gTeen or red to harmonize EE r L t — ~ Christmas dinner is being 

with other gay Christmas t -~. „ r . — — 1 cooked. To keep the glass 

decorations Drive small How a { rotted window appears w.th clear, you can use to ad- 

brass escutcheon pins (or a bell shaped flm ond decoration vantage the transparent 
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films sold for cementing on automobile win 
dows These films are commonly sold in the 
form of kits consisting of se\erat sheets of 
the transparent material a can of cement 
rubber squeegee and a piece of viscose 
sponge to mop up excess adhesive When 
the film is applied to glass frost and water 
\apor will not condense on it except at very 
low temperatures 

ISovel decorations for windows are 
made by cutting the same film into such 
Christmas shapes as bells and stars To 
apply the cut outs dip them into the ad 
hesive solution supplied w ith the film and 
squeegee them to the glass When the 
window becomes steamy or frost forms 
the designs will appear as transparent 
areas The film >s easy to remove later 
on It merely requires to be moistened 
Another type of decoration visible by 
day or night, can be made from an 
opaque dark colored window shade 
Sketch an appropriate design on a piece 
of paper large enough to cover the lower 
half of the window Fasten the drawing 


to the shade with adhesne tape and use a 
large needle to punch holes about ^ g " apart, 
outlining the design* Then remove the pa 
per When the shade is hung over a window 
in the daytime the design will be seen from 


•A variety of Christ 
project from a huge 
fng Oils article b 


roof top e hciue 



L 
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inside the room as a series of bright points 
of l gbt At night a floor lamp with either 
a translucent shade or none at all is placed 
behind the shade so that the des gn will be 
visible outdoors 

A holiday balloon barrage is an unusual 
way of supporting paper bells cut out de 
signs and other decorations that can be 
suspended from a celing or archway In 
flate some spherical toy balloons and at a 
point on top opposite the stem attach a 
length of thread to each To 
do this coat a small area 
With rubber cement let it 
dry for a few minutes then 
lay the thread across it 
Cut a small str p of elec 
tncian s rubber tape or the 
sheet rubber material made 
for patching automob le in 
ner tubes and apply the 
tacky s de to the cement 
covered spot across the 
thread Tie the thread 
around the strip 

Use the thread to suspend 
the balloon from the ceiling 
or In an opening between 
rooms Tie one end of a 
length of Christmas pack 
age cord to the balloon 
stem and the other end to 
the decoration If the thread 
is of such color that it 
blends with the background 
It will look as if the balloon 
alone is supporting the dec 
oration 

Sticking Christmas seals 


on woodwork painted walls and other sur- 
faces is a simple way of brightening the 
home for the holidays The seals can be ar 
ranged In interesting patterns However If 
you mosten the gummed adhesive on the 
seals to attach them you will have difficulty 
removing them later so use rubber cement 
The seals then can be peeled off later on 
without trouble Do not however attempt 
to cement them to wall paper they would 
be difficult to remove and the cement 
might leave marks 

Did you ever think of 
making special Christmas 
book ends for the holiday 
season’ One possible ar 
rangement using cardboard 
cut outs is shawm Obtain 
draw on paper a picture 
of Santa Claus descending 
a chimney with his pack 
Paste th s on a sheet of 
stiff cardboard and cut out 
the figure leaving a few 
inches of extra stock at the 
bottom Tint the edges with 
water color 

Make the chimney in two 
sections from the same 
cardboard Cover the lower 
section with red paper ruled 
with black ink in imitation 
of brickwork and the up 
per section or cap with pa 
per colored dark blue or 
some other appropriate hue 
Glue the cut out figure to 
the back of the assembled 
chimney and then glue a 
piece of cardboard to the 
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bottom so it will extend back under two or For a fireplace newspapers can be soaked 
three books when the book end Is in place in a solution of soda rolled tightly into 
Give the chimney cap a coat of clear brush sticks and put aside to dry or pieces of 

ing lacquer and spread on tinsel or glitter wood can be soaked in the solution and 

Cardboard shapes for Christmas decora dried A few such pieces tossed on the fire 
tions can be cut without tedious labor by will produce the color 
usmg a sewing machine in which the needle Although sodium flames are most bril 
has been replaced by a small chisel like cut liant other chemicals can be used to produce 
ter It is possible to purchase such cutting different colors as follows potassium com 
bits in some large well stocked hardware pounds violet copper compounds other 
stores but it is easy enough to make one by than the halides emerald green calcium 
grinding a broken needle to form a thin compounds yellowish red strontium com 

flat blade with a beveled cutting end Set pounds scarlet The yellow flame of the 

the sewing machine for a short stitch Such fire will however often mask the weaker 
an arrangement will also cut very thin ply colors 

wood and other soft materials With two easily made color cylinders 

By usmg chemicals you can add color to you can ng up an attractive window display 
Christmas candles and fireplace flames So of ever changing colored light Obtain some 
dium compounds give the most brilliant colored gelatin like that used over theatn 
effect — a golden yellow To color a candle cal spotlights and store window lighting 
flame simply place a small amount of bak units ( Don t use celluloid or inflammable 
ing soda at the base of the Wick This will materials ) Cut three rectangular pieces 
last for a long time Washing soda or pho for each cylinder Fasten blue red and 
tographers sodium carbonate or sulphite yellow pieces (or some other combination) 
can be used as well edge to edge to form a cylinder about 3 1 ," 




TRANSPARENT COLORED 



|v played effectively la 

no' front of a window 



EDftts W the window with thm 
white paper folded 
to form vertical accordion pleats 
A light, wooden frame can be 
made to hold the paper Set a 
lamp on either side and start the 
cylinders A constantly changing 
color pattern will be seen on the 
pleats If desired you can fasten 
a star wreath or other Christ 
mas des gn in the center of the 
paper to act as a s lhouette 


in diameter and 5 long Use a stapling raa 
chine or needle and thread 

Over the upper ends of the cyl nders fas 
ten p n wheels made from metal fo 1 such as 
that used around photo film packages and 
b nd decorative strips of tin to 1 around the 
lower ends 

The p n wheels are merely disks with ra 
dial cuts as shown Bend the segments to 
form blades against wb cb hot air currents 
rising about the lamp will strike Make a 
wire frame for each lamp which should be 
40 or 60 watts and at the top solder a short 
length of a pin point up When the cyl nders 
are balanced very carefully on these points 
they will rotate as long as the lamps are 
burning although it takes a minute or so 
for them to start 



N«wspOP» * 1 tooled n wash ng toda toluf on end 
d ed P oduee br II ont colo $ n the f replace 
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Toy Antiaircraft Gun 

LAUNCHES GLIDER, THEN SHOOTS IT DOWN 



C ATAPULTED into the 1 

air when the station \ 

ary target of this 

shooting game is h t a small 
glider flies up to provide a moving target for 
the remaining shots on the six round rub 
ber band gun Novel as this game is it can 
be easily constructed from scrap materials 
and will furnish many hours of enjoyment 
for children 

The catapult is built of two dowel rods 
set at an angle in a wood base A card 
board target wired as shown releases a 
sliding member that launches the glider 
The small stop* block* at the top of the 
catapult is padded with rubber strips 
A dowel attached to a convenient handle 
forms the gun A slot at the front and sev 
eral notches near the handle hold the rub 
ber band ammunition under tension The 


gun is operated by sliding the rubber bands 
out of the notches with the index finger A 
little practice will soon teach the secret of 
rapid operation Aluminum foil is wrapped 
around one end of the rubber bands to give 
the bands sufficient firing power 
Any small simple glider may be used or 
one may be built of balsa wood as shown 
The front end of the glider must be rounded 
so that it slides over the end of the catapult 


TOYS AND GAMES 




The doll home i small enough ho be stored on 
a shelf or n a deep drawer The front sw ngi 
down to prov de on ndosed terrace and a lawn 


D ESIGNED for apartments 
or homes where space is at 
1 a premium this tiny doll 
house can be stowed away 
under a bottom shelf or even in a 
deep drawer Nevertheless when 
the wings are opened out and the 
front dropped forward to form the 
terrace and lawn it accommodates 
a sizable doll family 
The baseboard is pine.^nd 
the house is constructed of five 
ply plywood which is sufficiently 
thick to hold the screws of the 
small hinges for roof wrings and 
front 

Note that the front wall folds 
flush with the end walls and is 
held in the closed position by small 
catches which can be made of wood 
or metal When lowered the Win 
dow boxes support it in the level 
position The windows may be 
stenciled on in blue instead of being 
sawed out Dormers are made up 
of two solid blocks each as il 
lustrated 

Paint the outside walls cream 
the roof red and the window boxes 
green with colored flowers The 
main floor should be stained and 
varnished the terrace painted to 
resemble alternate gray and terra 
cotta tile and the lawn painted 
green The interior walla should be 
done in pale shades of your own 
selection or they can be covered 
with plain wall paper 
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Shape the two dor 
me s and flower boxes 
from sol d wood The 
w ndows may be *tei*» 
c led n blue nstead 
of be ng sawed out 
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FARMER CUTTING HAY 
DECORATES 

Child’s Toilet Set 



G OOD grooming is easy to 
sell to a small child 
with this comb brush 
and handkerchief boa The hair 
brush l representing the hay) 
and an ivory colored comb 
should be on hand before start 
their sizes may require 
the dimensions to be altered 
The fence is cut from V** ply 
wood Before gluing the fence 
rails attach the aluminum 
hinges The fence Is nailed 
and gWitoVne % plywood bo*, 
cover leaving %“ of the thick 
ness of the cover to fit inside of 
boa Bevel the inside edges of 
the cover to insure an easy fit 
The farmer is jig sawed from 
Vi. plywood Glue overlays Of 
heavy drawing paper on the 
figure as shown in a small ii 
lustration Trim them and make 
V cuts at the dividing lines 
when the glue has set to facih 
tate the painting Glue on the 
feet and make a mort se in the 
cover to receive them 

Apply an undercoat to the 
box For a novel finish, mix 
artists o 1 color with a very 
small amount of varnish and 
apply with a coarse brush. Use 
uniform vertical strokes on the 
box and farmer and swirl 
strokes for cover fence and 
hairbrush handle Only white 
oil color Is needed as any avail 
able enamel colors may he added 
to it for the tints Letter the 
child s name on the mail box 
Glue the farmer In place and 
apply felt on the bottom of the 
box. — T heodobe torrisov 
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Re n bonded ma ns p ywood ihe g e t » ng • coni but on e • made ta amofeu boaf bu d ng 


T HE pr dc pal advantages of the new 
waterproof marine plywood In boat 
construct on are the saving In labor 
that results from fewer seams and the 
add t onal strength obtained In proport on 
to weight It is well adapted for use as 
planking on many types of small I gbt 
we ght boats and also for decking seats 
bulkheads floor boards and the like on all 
types of boats 

Only res n bonded plywood made by tbe 
hot press process should be used Th s prod 
net s sold under various trade names and 
Come3 n th cknesses of from % to 1 * 
and in sizes up to 4 by 16 Even larger 
panels may he had on special order but 
the price per foot usually increases w th 
greater than ord nary lengths 
If you are in any doubt as to the qual ty 
of the plywood to be used boil a sample of 
it in water for an hour or more This will 
separate tbe pi es of anything but resin 


bonded plywood Douglas fir la the wood 
most commonly used but the panels may 
also be obta ned in mahogany and various 
kinds of hardwood 

To prevent tbe edges of the plywood from 
tear ng a very fine toothed saw should be 
used for cutt ng the panels and the edges 
should be fin shed w th a sharp plane set 
rather fine Exposed edges should be sanded 
off round for about the depth of one ply 

Do not countersink for screw heads in fir 
plywood except near the edges Dr ve the 
screws t ght enough so that there Is com 
pressed wood under the bevel of tbe screw 
head otherw se every screw hole will allow 
some moisture to enter the wood Dipp ng 
the screws In marine glue before they are 
Inserted is also a good precaution 

To prevent water logging and protect tbe 
Indi ndual piles from the stress resulting 
from the tendency to expand after absorp 
t(on of water the edges of the plywood 
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for Boat Building 


should all be sealed This can be done with 
resin pnraer (clear resin sealer) or with 
aluminum paint or marine glue 
Bending of the plywood in one direction 
is easily done if the plywood is not too thick 
or the bend too great. If necessary it may 
be steamed o* - soaked m boiling water with 
out nsk of having the plies come apart 
Sharper bends may be made by mak ng a 
saw cut through one ply on the concave 
side at right angles to the arc of the bend 
The saw cut should be filled with marine 
glue before the panel is fastened in position 
It is only with great difficulty that ply 
wood can be forced into any sort of double 
bend The amateur will find it 


Plywood is best adapted for planking 
only on comparatively short or lightweight 
boats as the panels are progressively more 
expensive per square foot in lengths over 
8 For this reason it is often necessary or 
advisable in longer boats to use two or more 
panels to make the required length This 
of course increases the number of seams 
and the joints cannot he staggered as in 
the case of an ordinary planked boat Iso 
matter how carefully made these joints 
have a tendency to mar the appearance of 
the boat by interfering with the true curve 
of the sides and bottom 

It is best and easiest to use a simple butt 
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joint backed bj a butt block of the same 
material The planking should be screw - 
fastened to the butt piece along the edges 
close to the seam Also screw the butt 
piece along its edges to the planking The 
new resin glue (synthetic resin adhesive) 
should preferablj be used at such a joint. 
Copper n' ets should be substituted for the 
screws if the plywood is \ery thin or other 
glue than resm glue is used 

If the splice comes at a point w here there 
is a considerable curve in the side or bottom 
of the boat, it will be best to use a solid 
butt block i," thick or more in place of 
the plywood butt piece so that the butt 
block maj be cut to conform to the shape 
of the boat at that point. 

A long scarf joint may be used in place 
of the simple square butt joint, if desired 
so as to distribute the break in the planking 
over a greater length of the boat, but in 
many cases it may cause so much waste of 
material that it would cost no more to use 
a single panel for the entire length 

The gram in flr plywood has a consider 
able tendency to rise and the surface to 
check especially when exposed to sun and 
w eather This may be minimized by the use 
of the resm primer as a priming coat for all 
exposed surfaces. 

Especial care should be taken with ply- 
wood boats to pre\ent their rubbing con- 
tinuously against any object, because ply- 
wood though very strong is thin and fir 
is a relatively soft wood. In case a hole is 
worn or punched in the boat, it is of course 
not possible simply to replace one plank as 
in other boats The entire side or bottom 
will have to be replaced or a patch made 


To patch a hole the broken or worn part 
should be cut awav and a similar piece 
fitted in its place backed by a butt piece 
and fastened with screw s and resin glue by 
the method described previously for making 
a splice 

The following is a list of POPULAR SCIENCE 
MONTHLY boat plans published before resin- 
bonded plywood was on the market, which 
are nev ertheless particularly well suited, 
for one reason or another, to the use of plj- 
wood planking The thickness of plywood 
given is in accordance with the type of 
framework described in the plans difficulty 
of the bends inv olv ed and the requirements 
of weight and strength Plywood may of 
course be used for many other parts than 
the planking in almost any boaL 
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Farm Roadside Sign Attached 
Between Fence Wires 


Farmers who wish occasionally to 
advertise produce for sale to passing 
motorists and tourists will find it con- 
venient to use a signboard of the type 
illustrated It is cut from an 8* board 
and a pair of screw hooks are inserted 
in the edge at either side by which it 
may he quickly hooked on to two of 
the fence wires or taken off, as de- 
sired. — G EL Hendrickson 


for the Home Workshop 


is provided to hold the lathe and this opens 
out to form an unobstructed table top 25’ 
by 48’ Such a table can be used in many 
ways in a shop where floor space is at a 
premium 

The turning chisels are kept In a rack 
that sheds off shavings For use It is lifted 
from the drawer and bolted on a pull out 
bar at the right end of the cabinet If the 
outboard turning of large parts has to be 
done the rack is fastened on a bar at the 
left end 

This cabinet can be fitted to almost any 
borne workshop lathe a change in length 
being the only major alteration required 
The materials needed are listed on the next 
page 

The top pieces may be butt 
glued with several corrugated fas 
teners driven Into the underside 
However slip tongue Joints are 
easily made with a dado head on 
the saw Make grooves V * " by 
in the edges cut a %’ plywood 
strip across the gram and glue it 
in the slots While the top dries 
cut the frame parts and bolt them 
together 

Plane the undersides of the top 
at the ends to seat them on the 
rails and attach with lag screws 
having washers under the heads 
Draw up the center screws tightly 
but leave the outer ones slack 
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HOLDER 


Sketch of completed cob 
net At extreme r ght 
st or ng forn ng squares 
in the lower eompartmenf 


enough so that the top 
can slide when it shrinks 
and swells As less move 
merit takes place at the 
middle the uprights at 
that point can be spiked 
through the top and lower rails Nail '/*" 
strips under the top at the edges and above 
the drawer sides and pull bars Toenail the 
drawer and vent rails and nail m runners 
and side guides for the pull bars 

The floor boards are plywood supported 
by cleats in the center where the opening 
facilitates sweeping out and inserting a 
screw driver for attaching the motor shelf 
The height of the latter is determined by 
the belt. 

Hinge the lathe plank to the top with 
the hinge joint sunk halfway so that the 
plank will be flat Set the lathe on top and 
loop the belt over the pulley to locate the 
motor height Screw the shelf cleats to the 
uprights to suit or, if the shelf would be 
so high as to limit storage space unduly 
drop it and block up the motor 

If a countershaft is used screw the shelf 
temporarily stand the countershaft as near 
the front as possible and locate the motor 
under the top according to its belt length 
If necessary, block it down A detail draw 
lag shows a simple method of operating the 
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switch with a pull rod through the vent 
An iron corner brace pivoted on a wooden 
support serves as a bell crank 

Carry the motor cord out behind the 




rvJ acaL 
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drawer rail and through a hole in the right 
(*nd If it is too short for this method mount 
jtn outlet at the end for plugging in the 
cord Attach a heavy extension cord per 
jnanently to the outlet with a plug at the 
pther end to connect to the circuit 
The plywood sheathing in front must be 
(:ut so there will be a i 4 * projection of shelf 
£dge and stiles (posts) for forming door 
dtops Build the door frame about 3/16" 
smaller than the openings and glue and 
prad the plywood in place fitting It with 
j./16 clearance all around The end door 
pas two lugs glued to the hack of the upper 
iidge to catch behind the sheathing while 
the lower is held with a fnction catch. 

Make the ventilator and nail it in place 
guild the drawer uith side and ver 
tical clearance Put it in place and scnbe 
£ pencil line on the bottom at each side of 
the runner to align » 4 * guide strips Fit 
the ends of the front and round the top edge 
VS- tft tint S&AsAh’.WJ’ 

Fit the pull out bars rather snugly cov 
cring the front ends with plywood blocks 
Which should be glued and nailed and fitted 


The accessory cab 
net folds bad bch nd 
the saw where f s 
held ago nst cleots 
by a turn button oi 
demonst ated above 





Lef* alterat ons can be made to su t the 
ac^esso es f necessory Note that saws 
are mounted at an angle for easy removal 
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to the openings like drawer fronts The 
open space beneath provides finger room 
The drawing of the chisel rack is self- 
explanatory 

Holler skate wheels make cheap and dur- 
able casters They enable the cabmet to be 
Jockeyed into place with little effort. A rub- 
ber tipped door holder screw ed to each end 
and snapped against the floor will prevent 
creeping when the lathe 13 in use 

To support the weight of the inverted 
lathe clamp a piece of 1 " pipe in the tool 
holder Plug the lower end with wood and 
press on a crutch tip 

A saw cabmet is also illustrated It folds 
back unobtrusively agamst the stand, but 
swings out instantly into the clear when 
open. The dimensions fit almost all standard 
saw accessories hut alterations may he 
made to suit the builder The saws, being 
mounted at an angle are easy to remove 
The double cleats which are bolted to the 
saw stand (whether of the pressed steel or 
the cast variety) with rubber liners to pre- 
vent drumming provide hinge space A 
hook and eye lock the cabinet shut and a 
turn button on the end of the top cleat, 
above the hinge holds the cabmet back 
against the cleats when it is turned. 

On steel stands, push sticks can be hand- 
ily bung beside the jointer The jointer 
pusher or mitten has a hole In the front 
end and a slopmg one in the side near the 
back end The first slips over a bolt end put 
m the shelf near the edge, the second 
catches a bolt passed through a hole drilled 
m the top flange and bent upward at 45 deg 
The push stick for the saw hangs from 
another bolt through the tiiQ of the top 



An upward and oufword motion lift* the |Ointer pu*S 
iticl or mitten from the bolt* on which it hang* 


Robert Jaacks has begun the second year 
of his home workshop by arranging a down 
payment of $12 on a set of chisels and a 
wood turning lathe of 11" swing The 
monthly payments will be $6 out of his 
budget of $15 a month He also paid $4 
down on a used 1/3 h p repulsion starting 
motor, to be paid for in three months 
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Decorated Cork Covers Face of Breakfast-Newspaper Holder 


Heading the morning newspaper while being about 7" tall Paint the uncovered iron 
eating your breakfast becomes a greater with bright enamel and apply decalcomania 
pleasure when the paper is propped against ( transfer ) designs to the cork 
this novel rack which was de 
signed by a member of the Metro 
politan Junior Achievement New 
York A strip of sheet iron 8 
wide by 24 long is the supporting 
material On this a sheet of 1/16 
sheet cork is glued. After the glue 
has dned the cork faced strip is 
bent as shown the highest peak 


Wonted Three Hour CraHwork Projects 
Have yov bu It any or g nal craftwo k novelt e* that 
toke only an even ng to i n »h? 14 »o lend « b» *( 
well lluitrated art clei deser b ng them Caih s 
pad upon acceptance for all ava table mater at 


r 

I SOLUTIONS IMETAL ETCHING-1] 

■ Etching solutions Should always be mixed m glass containers Glass photo 

! graphic trays are excellent for flat work Heavy square fish bowls are best 
! for large work Earthenware is not satisfactory as the material unless very 
I heavily glazed will absorb the solution 

J Nitnc acid Is used in etching most metals In many cases one part com 
I mercial nitric acid is added (CAUTION Do this very slowly and carefully) 

I to one part of water Full strength acid may however be used with satisfac 
j tory results and much greater speed Where the process of etching is carried 
j out with a slow etching solution it Is well to stir occasionally or rock the tray 
j from time to time to remove any bubbles and the scale that forms and inter 
i feres with even biting 

. Store all etching solutions and clear acid3 m glass stoppered bottles To 
! relieve bums received from acids apply sweet milk. Olive oil is next best If 

■ nothing else is available apply plenty of wafer 

| If in etching copper or brass it is desired to leave the undercuts dark to 
J set off the work m a polished piece coat the etched parts with a solution of 
I liver of sulphur (potassium sulphide) Wash this off before removing the 
1 asphaltum To make the solution dissolve a piece of liver of sulphur the size 
| of a thimble in about a pint of water 

J POPUIAR SC ENCE MONTHLY SHOP DATA FllE 
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Decorative Leather Initials 

CUT OUT IN QUANTITIES ON A SCROLL SAW 


V, 




W HETHER or not you have ever attempt 
ed leather craftwork you will find the 
making: of leather initials and mono 
grams is a practical hobby Under fa 
vorable circumstances it might also be developed Into 
a profitable one 

Identifying initials are desirable on so many dif 
ferent articles la add tloa to those made of leather 
that the list is endless Thin metal initials however 
bend out of shape readily or become dented those of 
thin plastic break easily and transfer initials wear 
off ait too qu ckly Leather Initials do not have any 
of these objections and you can apply them e ther 
plain or hand tooled to any type of surface 
with cellulose household cement 
i Scraps and small pieces left over from 
' leather work projects are entirely su table 
Wh le the cutt ng may be done by hand the 
f i secret of rapid production is to use a scroll 
saw Cut the pieces into uniform squares 
» using a pnnt trimmer if one is ava lable 

4 Stack the squares into blocks up to 1 
" | th ck fastening them together with rubber 
cement. To the top cement a tracing of 
the initials or monograms Suitable letters 
can often be cl pped from magazines and 
■— newspapers and these may be cemented to 
— . the blocks without taking the trouble to 

, make a tracing 

— * If a power scroll saw Is used the blade 

ieh ony should be a very fine one The writer uses 
oppl ed thin narrow blades intended for cutting 
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Jig saw puzzles When the cutting has been 
done separate the individual initials and 
rub off the rubber cement from both sides. 

For most purposes the initials are used 
plain but they can be dampened and hand 
tooled with border lines or embossed de 
signs if it is desired to match the leather 
article to which they are to be attached. 
Special leather modeling tools are not re 
quired because a nail set punch or awl 
can be ground or rubbed on an oilstone to 
a smooth blunt point that will give the 
kind of line required 

Aside from tooling the initials they can 
be given a number of attractive finishes b> 
other means. A bronze appearance is ob 


tamed by painting the leather w ith a solu 
tion of one part methy l v iolet in eight parts 
of water the measurement being- made by 
weight. To give the effect of white vemmg 
rub in a little paste white lead — that is 
white lead ground in oil — and then remove 
the excess and allow it to dry 
For a patent leather finish mix 1 oz of 
asphalt varnish with 5 oz raw linseed oil 
and add 2 oz of copal v arnish Up to 5 oz. 
of turpentine may be mixed in to thin the 
material to a flowing consistency 

IV ith or without a special finish the ini 
tials are attractive on hand bags gloves 
cameras and camera cases luggage and 
many other articles — KENNETH MERRAV 


Toast and Bread Tray of Brilliant Plastics 


Sfvrkling color contrasts and ease of 
working make modem plastic materials 
extremely desirable for home workshop 
use as in the case of this small toast and 
bread tray It is built up of * 3 black and 
3/16 yellow plastic 

The sides are 3 by 7** Carefully miter 
the long lower edge of each bv planing the 
material against mitered gu de blocks The 
planed edges are roughened with coarse 


sandpaper and joined in a clamping jig 
with the special transparent cement sold 
for fastening the plastic material The ends 
of the tray are made of three pieces each — 
one yellow end rectangle to which is ce- 
mented tw o black 45-deg triangles. All ex 
cess cement must be scraped lightly from 
the joints before it has set 
The completed trav may be buffed with 
an unsewed wheel and some plastic buffing 
compound or a high 



ly satisfactory sheen 
will result merely 
from rubbing the 
material with very 
fine steel wool — 
Tom E. Moore. 






alii Is moist. The lightness and softness of 
balsa fs due to its large, thin -wailed cells 
It is easily compressed with a finger nail, 
and nail3 or screws cannot obtain a secure 
hold. It takes glues or cements excep- 
tionally well because its large, open cells 
allow the adhesives to flow Into them and 
thus insure good anchorage 
Although balsa is used for many com 
merciai purposes, such as floats and insula- 
tion boards the bulk of the output is em- 
ployed for model airplanes it ih estimated 
that American boys use about 3,5Qo 0C0 
board feet of balsa every year (A board 
foot is 1" by 12" by 12” ) 

The advantage of balsa over hardwood for 
model airplanes lies In the ease with which 
it can he shaped with a sharp knife or a 
razor and also the fact that it can be used 
in comparatively large sizes It is well 
known that deep spars produce rigid con- 
struction For example a 1' by 2" spar 
when equally loaded while it is laid flat and 
on edge, will bend twice as much in the flat 
position Also, if the size Is increased to 
1" by 4" and a similar load placed on its 
edge, it will bend only one quarter as much 
as the 1 " by 2 did while also on edge 
Since balsa is so much lighter than hard- 
wood we can use large spars to produce 
Ttgid construction with lightness-— a most 
desirable condition for model planes, which 
have to maintain their aerodynamical 
settings for flying and stability 

You can easily test the comparative bend- 
ing qualities of balsa and hardwood cut a 
l *” by I/- ' by 12 ' strip from 8-Ib barsa, and 
a %" by ' by 12" strip from basswood 
Both pieces will weigh approximately the 
same since basswood weighs about 30 lb 
per cubic foot Cement tbe'GndSis a board 
and suspend equal weights from the free 
ends You will find the basswood bends 
about twice aa much as balaa, Just because 
it has less cross sectional area for similar 
weight. It is of course, understood that 
both strips would very likely break at 
sfmffar maximum loads, since the strength 



HATlfBAL BEND FOB A-Ci/r iS OFF CENTER 




Above bow ibe three cut* ore ob 
iomed from o bolso log At top 
end at left method* of u*rSg bal- 
*q 10 model airplane conduction 
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of a material is more or less determined by 
its specific gravity Balsa can be used 
highly loaded without having it bend ex 
cessively or we can say that balsa is much 
more brittle than ordinary hardwood 

The natural grain characteristics of balsa 
are similar to those of hardwood Balsa 
sheets cut along the three lines shown In 
the drawing of a portion of a log have the 
same characteristics as those cut from hard 
wood A sheet cut along the Ime marked 
A has a velvety look and feel It will be 
found to bead \ery easily into tubular form 
A p ece cut like B has tiny speckles and 
feels stiff er when an attempt is made to 
bend it into tubes C has large speckles 
and a glazed surface and it is especially 
brittle aga nst tubular bending These spe 
cial character sties can be used advanta 
geously for model work 

Tbe so called C cut is perfect for com 
pression members such as ribs and hulk 
beads also for all balsa models It can be 
loaded three tunes as much as an A cut 
of similar size before it will bend or buckle 
But when it does buckle it will do so with 
out a w arn ng and will snap cleanly into 
two C nbs will keep shape under cover 
mg pressure that would normally double up 
the A type 

Bulkheads can be made from single C 
sheets instead of double ply Use the C 
cut whenever possible to obtain maximum 
strength with minimum of weight The C 
cut will bend to some degree the exact 


radius depending on its weight and thick 
ness Light thin and moist C sheets can 
be made into tubes but only after you have 
had some experience One of the mam rules 
is to keep the wood under constant tension 
as you roil it around the bending rod. 

The A cut is a natural bender and can 
be bent considerably without moistening 
When moist it will bend into surprisingly 
small diameters Use it for tubes and for 
cohering sharp curves 

B cuts have the in between characters 
tics of A and C They should he used 
when bending requirements exceed the C 
specifications but are not so severe as those 
which only A can handle 

So far we have covered the grain uses 
pertaining to sheet stock Although C cut 
is best for deep spars because it will resist 
twisting forces it was found that such spars 
will have a natural tendency to curve so 
that it is difficult to make surfaces flat 
Since it is more important to have a perfect 
aerodynamical line up than a slightly 
stronger construction we have to be satis 
fied with spars cut from A stock The 
natural bend on A spars is in a direction 
easily counteracted during construction. 
Use C stock by all means when the out 
lme such as trailing edge is of curved 
variety and cut from sheet Just consider 
in each case which you would rather have 
—a good anti twisting but possibly bent 
spar or the straight A type 
(To Be concluded) 
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Maintenance 

ON YOUR MODEL RAILWAY 


K EEPTNG track In good condition la 
every bit as important on a tin plate 
model railway layout u on a real system 
Eventually neglect reaulta In abort circuits 
and in. the general slowing down of the 
trains and unsatisfactory operation of the 
system. 

Before assembling a layout, pinch the 
openings In the rails In which, the pins of 
adjoining sections fit. Use a pair of tong 
nose pliers placed between the opening and 
the bottom of the rail as Illustrated. In 
add tion, rub down the tops of the rails 
and pins with a very fine grade of steel 
wool. Make sure the track connectors hold 
the sections tightly together 

Check the Insulation of the middle rails 
by connecting two wires to a dry cell, or 
to the transformer Hold one end on the 
outside rail and tKHitfe. tfea ottAV tt* 


middle rail. If a spark results 
replace the insulation material 
under this rail at the three 
points where the rail la cl pped 
to the ties 

The most efficient way to 
introduce current into the sys 
tern is to solder wires to the 
underside of the ra Is This 
prevents loss of voltage due to 
poor connections and on any 
hut the smallest layout this 
should be done about every 
five sections Lse red-covered 
Insulated wires on the middle 
rails and black-covered In 
sulated wires on the outside 
rail3 The colors make identi 
fication easy 

On curves place short 
lengths of match sticks under 
the outer edges of the ties to 
give sufficient elevation to 
allow the tram speed to be increased with 
out the clanger of derailments 

For an extremely smooth nding surface 
the ends of the rails may be staggered *>o 
the wheels do not bump over the Joints in 
the track at one time This takes time but 
Is worth the trouble Do not disturb the 
middle rails which are insulated but 
loosen the clip3 holding the outside rails to 
the ties and slide one rail forward and the 
other back l 4 * either way from the end of 
the middle raiL Then retighten the clips 
At points where switches or crossings join, 
saw off the ends of the track sections 
square as It Is not practicable to alter the 
switches or crossings 

After the system is in operation clean 
the rails frequently with a rag moistened 
with carbon tetrachloride or other safe 
tJcfctarmg tccMu 



Us n<j a gauge w ff, / 4 * «fe ps f Q jf ogg . r the ra Is 
»o wheel* do not bump over oil the |0 nh at 
once Center «olde ng feed wires to tha on 


de s de of the ra Is Above p nch ng 
n the mis Th s creates t ghfer 10 
p ns of ad a n ng sect ons are pushed 


open ngs 
nfo place 
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FIVE STUNTS WITH 



Simple Meter Is Made 
of Coil and Compass 

Wind a dozen turns of Insu 
lated wire around a cardboard 
ring' insert a small compass 
and you have a bandy meter 
for volts or amperes A pencil 
sharpened at both ends and In 
serted in senes with the cir 
cuit as shown at bottom of 
opposite page w U form a re 
slstance of graphite to raise 
the voltage range To increase 
the range for amperes instead 
a parallel connection or shunt 
by passes the meter At left It 
Is demonstrating the surpris 
ing fact that the size Of a wet 
or dry cell has nothing to do 
with its voltage as shown by 
the compass needle a deflec 
tion However bigcells 
y\__ give higher amper 
< vj ==1 age and last longer 


Tiny Homemade Cell Shows 
How Electric Motors Work 

Make a loop of copper wire about two 
inches in d ameter Pass the ends through a 
large flat cork and solder them to small 
squares of zinc and copper respectively 
When tb s tiny electric cell Is floated in a 
tumblerful of dilute sulphuric acid current 
flows through the loop and sets up a weak 
magnetic field Bnng an electromagnet near 
and the coll will align itself and slip over it 
Reverse the battery connections of the 
electromagnet and the loop backs off 
turns around to present Its oppos te 
face and slips on again Electric 
motors apply the same principle 




Screw drivers scissors and compass 
needles are easy to magnetize permanently 
Wrap fifty turns of bell wire around a card 
board tube of about half inch diameter 
Connect this improvised solenoid or core 
less magnet to several dry cells TO mag 
netize an object simply insert it in the tube 
for a few seconds while the current is on 
meanwhile tapping it with a hammer This 
helps the molecules of steel to disentangle 
themselves and line up In one direction 
giving the object Its magnetism Soft iron 
cannot be used for permanent magnets 
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ELECTRIC CURRENTS 


Changing Circuit Gives 
Different Heat Effect 

TO sevfjul dry cells connect in 
series two coils of line insulated wire 
one of fifty turns and the other of 
100 turns Place a chemical type 
thermometer within each coil and 
read its temperature after current has 
been flowing exactly one minute The 
100 turn coil becomes the hotter Re 
arrange the coils In parallel repeat 
the tests and you will find that 
with this circuit the 100 turn f 
coil is the cooler one 1 — i, 



How Temperature Affects Resistance of a Conductor 


Connect your homemade electric meter 
in senes with a small coil of bare wire and 
a dry cell Heat the bare w ire coil and the 
current will decrease as shown by the 
lessening deflection of the compass needle 
The resistance of the wire has been m 
creased by heating so that less current is 
allowed through Now substitute a beaker 
of cold salt water for the coil and connect 
the wires to metal plates 
dipping in the liquid In n . — 
this case heating the 1 — 


salt water Will indicate a greater flow of 
current on your meter owing to lessened 
resistance of the conducting solution This 
Illustrates a general rule of electricity—* 
that heating a solid conductor usually m 
creases its resistance while heating a 
liquid conductor or electrolyte usually 
diminishes its resistance No pencil resist 
ance is needed as this is an amperage test 





[h 




Hea} ng the co l of w re increases its 
electrcol res stance At the left a 
pent I lead Deluded n the cireo f 
of the homemade meter g ves if w der 
range when used for test ng voltages 
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I mounted the parts on 
a 7" by 8 baseboard 
It can of course be 
placed in a cabinet or 
it and the receiver can 
be housed together in 
a compact portable 
carrying case When 
buying the bell trans 
former which is the 
only crit cal part in the 
transm tter circuit 
make sure that it pro 
\ des a 110 volt pri 
tnsry and a 12 volt sec 
ondary In the actual 
hook up the windings 
are used n reverse — 
the 12 volt winding 
serving as the primary 
and the 110 volt wind 
ing as the secondary 
Gcs&teiotl0B9 to tlte oop 
per antenna rods and 
to the 7% volt battery 
can be made through 
Fahnestock clips 
screwed to the base 
board ( See next page ) 

By 

FRANK TOBIN 

• 





For tlie audio amplifier receiver a dual 
purpose 1D8GT tube is used Tbe diode 
portion of tbe tube provides tbe first or in 
put stage the pentode tbe second or output 
stage Notice that an aud o transformer i9 
used in the first stage and resistance cou 
pling is used in the second 

A small 1 J 2 volt flash 1 gbt cell or an 
ordinary dry cell and one 45 volt B bat 
tery prov de the current necessary to power 
the receiver circuit These batteries are in 
dicated on the wiring diagram together 
with the socket connections 
In setting up the receiver and transmitter 
be sure to follow the directions given in the 
drawing The antenna rods must be placed 
approximately 25 apart and in a line par- 
allel to the line of the rods connected to the 
receiver If a greater d stance of transmis 
Sion is desired use add tional antenna rods 
in the transmitter circuit and place them in 
open curves facing toward the receiver 


PARTS FOR “AUDIO' TELEGRAPH 

Amateur transmitting key 
Be l transformer (see text) 

House buzzer 

Aud o transformer 3-to-l ratio 
Baseboard octal socket. 

Tube (1D8GT) 

Fahnestofck clips (e ght) 

Headphones 2 000 ohm 
Antenna rods (four see text) 

Mica conderaer 005 mfd 
Tubular paper condenser 002 mfd 600 v 
Carbon resistor M watt 1 meg 
Carbon resistor V watt 50 000 ohm 
Miscellaneous Flash light batteries B 
batteries wire baseboards etc 


Get 

Started 

IN 

Radio 


ALTHOUGH designed primarily as a 
/\ phonograph amplifier for use with 
/\ either a crystal or a magnetic 
pick up this fourth circuit in the Get 
Started in Radio series which began in 
the September 1940 Issue is so versa- 
tile that it can be used for other purposes 
as well. Connected to a simple crystal 
receiver through a 3 to 1 ratio trans 
former for Instance it can be used to 
provide loudspeaker volume on near by 
broadcasting stations Used with a mi 
crophone it can be made to serve as a 
small public address system. . 

Tb« parts for the amplifier were all tn 
eluded In the main list of parts given in 
the flrst article If you bought the list 
complete you have nothing more to buy 
for even tbe baseboard can be used again 
by turning it bottom side up to conceal 
the boles that were made in mounting 
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PART IV. .. A THREE-TUBE AMPLIFIER 


the parts for the first ^ 
three circuits 
Your first job will be 
to take apart the four- 
tube receiver construct- 
ed last month. Be care- 
ful in removing the 
parts, as many of them 
will be used again. 

Both, tubes L25BSGT 
and 70L7GT) are used 
in the amplifier circuit. 
The 25ESGT, not using 
its triode section, serves 
as the input stage and 
the 70L7GT provides 
the output. As shown 
in the diagram, resist- 
ance coupling is used 
and offers sufficient vol- 
ume for ordinary use. 

In placing the parts, 
follow the photographs. 
Mount the 25,000-ohm 
tone control, the 250,- 
000-ohm volume con- 
trol, and the on-ofT 
switch on the front 
panel The volume con- 
trol fits conveniently In 
the space vacated by 
the variable timing con- 
denser used in the pre- 
vious receiver circuits. 

When used as a 
phonograph amplifier, 
the unit should be con- 
nected to a high-im- 
pedance pick-up with 
a rating of approxi- 
mately 18,000 ohms. 








NEW DEVICES FOR 


Dial Light for Portable Radio 

Controls of battery powered portable re 
ceivers usually not illuminated can be 
bathed m light when needed if a small foun 
tain pen flash light is fastened to an easily 
made clip screwed inside the cover 




New Snap-Button Binding Posts 

A v » — — 'Vv . f'*** j Dressmakers snap buttons replace con 

WOOD t — 7 — • I ve °tfonal plug terminals on a new light 

r^K^SjSeiuwi , % weight 67% volt B battery designed to 

.^5, | fit tiny portable radios Plus and minus 

...... r* "" -- 1 buttons are reversed to prevent mistakes 

Tilt-Front Radio-Phonograph Leaves Top Panel Free 

Hinged at the bottom the entire speaker ward to a pos tion where records can be 
grille on the front of a new console model easily changed Besides making the pbono 
radio phonograph swings out drawing the graph access ble the design dispenses with 
turntable and pick up arm assembly for the large hinged top frequently found on 

console type Instruments and per 

| nuts the top to be used for vases 

jl | books and other decorative or use 

^ i j fill objects Tuning controls set In 

/ . jyyr 1 a panel above the grille are reveal 

’ { ed when a small double hinged lid 

I,m~. 1 i is raised and folded back 




RADIO ENTHUSIASTS 


Tiny Transformer Matches 
Microphone to Amplifier 

Scarcely two inches long a new microphone 
cable transformer for public address systems at 
taches directly to the Input of the amplifier when 
it is necessary to couple a low impedance mike 
with an amplifier having only a high Impedance 
input Two types are available one having a 30 
50 ohm primary and the other a 200 500 ohm 
primary Each unit is said to be completely 
shielded against hum pick up The compact unit 
uses a high permeability magnetic alloy core 



Knob on Dash 
Controls New 
Car Antenna 

Controlled entirely 
from inside a car the 
new telescoping car 
radio antenna shown at 
the right is easy to in 
stall and operate Avail 
able In several models 
for installation either 
on the metal strip divid 
ing some windshields 
or on a windshield pil 
Jar or the s de of the 
cowl the antenna is 
controlled by means of 
a knob attached to the 
dashboard Turning the 
knob raises or lowers 
the antenna to the ex 
act height desired for 
peak reception- 




Carrying Strap Is Antenna 
for New Midget Portable 


Weighing only four pounds a re 
cently introduced portable radio re 
sembhng a miniature camera is car 
ned by means of a. shoulder strap 
containing a specially designed loop 
antenna The plastic cabinet houses a 
four tube superheterodyne receiver 
powered by a single long life battery 
A permanent magnet speaker pro 
vides good volume and tone 
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LATEST AIDS FOR 


New Double-Purpose Reflector 

HWivc a removable Inner shell a novel phbto 
flash reflector enables the user to choose between 
two types of illumination when he is making pic 
tures after dark or under poor lighting - conditions. 
The reflector has a conventional outer Shell of 
h ghly pol shed chrom urn When it Is used alone 
a de beam s given off by the reflector The inner 
shell w tb a c rcular hole at the center has a rough 


Midget-Type Flash Bulb 
Comes in Handy Carton 

PROtlDlVO a br 11 ant stab of I ght, 
a new m dget w re filted photoflash 
bulb s now available to camera fans 
Only two inches h gh the 1 ttle 
lamps are sold n compact ten bulb 
packages wh ch can be carried in a 
coat pocket Each bulb s equ pped 
u th a bayonet base In the photo 
graph above one of the midgets Is 
compared with a 1937 model bulb of 
the same brill ance The new bulbs 
are sc ent flcally shaped to throw 
an even pattern of 1 ght 


Master Foot Switch 

Three outlets on the electr c 
foot sw tch at the left make t 
useful for many photographic 
jobs Two outlets in the top 
which are turned on when the 
treadle is pressed can be used 
to operate photoflood lamps or 
■an enlarger may be plugged into 
one of them A third outlet, in 
the end f3 on permanently 
and is handy for a clock or safe 
1 ght A red pilot light makes it 
easy to find m a darkroom 


satin finish. When 
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THE CAMERA FAN 


Homemade Photo Match Books 


HOMFMW match books with favonte 
snapshots reproduce*! on the covers are 
now possible for anj amateur who has 1 
access to a darkroom An eastern manu 
facturer has placed on the market sensl 
tized cardboard books w hich can be pur 
chased In quantities of fifty or more By 
contact printing the picture is recorded 
on the covers of the book After the 
photograph is fixed and dried the book 
is folded and the matches inserted 




Water Runs Film-Tank Agitator 


Water does the work of rocking a develop- 
ing tank to agitate the chemicals and Insure 
even development when a new teeter-totter is 
placed under the stream from a kitchen faucet 
The tank rests on one end of the device while 
water flows into a troughlike compartment at 
the other When the trough fills the w eight tips 
it down the water rushes out and the empty 
trough rises and is filled again The agitator 
made of acid resistant metal accommodates all 
si2es of roll film tanks 


Graduated Disk 
Fades Movies 

A rotating disk gradu 
ated from transparency to 
opaqueness enables the 
home movie maker to pro 
duce fade ins and fade outs 
Simply by turning the disk 
he decreases or increases 
tbe light reaching the film 

OECEMBEP 10}0 


Enlarger Lamp 
Also Serves 
As Safelight 

COMBINING the 
duties of safelight and 
enlarger lamp a tinted 
bulb used in a re 
cently marketed en 
larger Is la direct con 
tact with the air thus 
speeding up the dis 
sipation of heat and 
eliminating any pos 
sible damage to the 
film due to overheated 
metal in the enlarger 
housing The exposed 
red upper surface of 
the bulb gives off a 
light which according 
to the manufactu-er 
will not fog even the 
fastest enlarging 
papers 
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By 

JOHN H. 
WOOD 


After the title is shot 
upside down a tiny peg 
is pulled away ond the 
reel rolls down the slop 
ng track The film is 
turned around when it is 
spl ced in place so that 
the title appears to roll 
into view and then stop 





r~~' 
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(Action 
Titles 

PEP UP TOUR A®® 




T ITLES containing- or implying ac- 
tion do much to improve home 
movies, and making them can be 
just as much fun as shooting regu- 
lar scenes. You can easily devise many 
ingenious titles your audience will be 
certain to appreciate 

Taking a picture of a title upside 
down, then turning the piece of film 
around and splicing it so the action is 
reversed is an old trick, but one for 
which new variations are constantly 
being contrived by 16 mm movie 
makers Charles H Taylor, of Chicago, 
suggests two such variations 
In the first, titles roll into the picture 
on movie-film reels To perform this 
stunt, support a yardstick across the back 
of two chairs placed before a plain wall and 
fasten pieces of cardboard to the thin edges 
of the stick. Let the edges of the cards ex- 
tend above the surface of the stick about 
IS" so as to form a shallow trough for the 
reels The letters, which may be paper, 
metal, or plastic, are fastened to the reels 
with rubber cement, wax, or even chewing 
gum 

Place the reel or reels, as the case may 
be, so that the desired word or phrase la 
spelled upside down Elevate one end of 
the yardstick slightly and place a tooth- 
pick or pm tied to a thread In front of the 
reel Shoot the title long enough to record 
the word, then pull away the toothpick and 
the reel wdl roll out of the scene When the 
film has been processed, splice in the title 
backwards 
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Mr Taylors second tnck produces the 
effect of a revolving reel unwinding film 
that moves across the screen to spell out 
the title Support a large piece of cardboard 
across a doorway or between chairs as 
shown Starting with the first letter of the 
title push long pins through 
from the hack so they go 
through the track perforations 
and hold the film m place The 
title must of course be upside 
down. 

Wrap several layers of ad 
hesive tape around a pencil so 
the reel fits on it tightly and 
can be turned from the hack 
Arrange the lighting to cast 
shadows and thus give thickness 
to the letters Number the pins 
on the back of the cardboard 
so your assistant knows m what 
order to pull them Shoot the 
title long enough to be read 
then start removing the pins 
and winding the film onto the 
reel 

Photographs magazine Ulus 
trations and even pieces of wall 
paper often provide appropriate 
backgrounds for titles Some 
times an exceptional effect can 
be obtained by using an enlarge 
ment of the first frame of the 
scene The audience then sees a 
title against an attractive back 
ground which suddenly comes 
to life when the words disap 
pear Lighting of photographs 


must be done very carefully if they are to 
look realistic 

A double exposure title can be obtained 
by printing (or typewriting) the wording 
on the back of a photograph made on single 
weight paper Illuminate the title from the 



W th th s tel up the p cture 
t photographed then a t tie 
prnted on glass * swung in 
to post on The words w II 
be d started vnt 1 the glass 
s vert eal R ght oet on 
con be impf td by a clever 
arrangement of the letters 
Here are three llustrat ons 
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FERROTYPE HINTS 


[ PHOTOGRAPHY I I 


''tale hypo baths containing exhausted hardening solution, cause much 
of the annoyance arising from prints sticking to the ferrotype plates. 

Do not u.e heat to hasten drying of pnnts on black enameled plates. A 
small piece of beeswax or paraffin, dissolved in a few ounces of gasoline 
is a cheap but good polishing solution. Apply with a small doth, let dry 
to a matte surface then polish with 3 dean, soft doth. Wrinkled 
pnnts caused by the wet pnnts pushing ahead of the roller may be 
avo ded by placing a heavy blotting paper over the pnnts and holding it 
firmly while rolling If short of ferrotype plates or time dry the extra 
pnnts face down on a towel after washing then resoak and ferrotype 
them later at your convenience. If pnnts axe soaked for about five 
minutes in a ten percent solution of gly eenn it will gii e them a more 
pliable feel and also reduce sticking and curling 


At SC ENCE WONTHIV Shop 





OUTDOORS 

IN SUNLIGHT y'/JXW 



...a/icf ffe hff/zf fo 
p choose between them 
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B ECAUsr Kodak Super XX Him is about 
four times as fast as ordinary film it 
makesevenabeginneranda$l Bab} Brownie 
a capable ream for pictures at night Getting 
excellent snapshots under Photofloods in 
doors after dark is a matter of using the 
right film Be sure to load with Kodak 
Super XX Film You can then from the very 
first count on snapshots at night that are 
just as good as those you ve been getting 
outdoors m the sun Any camera will do, 
just as long as it takes Kodak Super XX Film 


NIGHT SNAPSHOTS 

stmp/e as ABC mth 

KODAK 

SUPERXX 

FILM 


a with Kodak Super XX Film 
loxponzlva Mazda Pholoflood lampt 


A Lead yov 
B Uto a couplo pi In 
In Kodak Handy Roflocf. 

C Follow lha fow simple d rectlon* In tho FREE Booklet 
A low minutes with !h i helpful bookie! and you r* 
headed lot tpland d nlghtl ma snapshots Photo* dia- 
V ten oozy to understand d rezttons At your doctor s 
Eozlman Kodak Company Rochester N Y 
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YOU NEVER SEE HIM BUT 

SKILL FLIES WITH 



T HE ARMCHAIR above u h s cockpit— Miller is a man with the extra*— a man who 
but B II Miller flies as many as 100 planes gets the smoking extras too in Camels 
a day North south east and west from New For Camel s costl er tobaccos and slower 
York s LaGuardia F eld (air v cw tight) b s way of burning give you more than mildness 
rad o control room d rects the flying course —they give you extra m IdnesS and coolness 
of American s giant flagsh ps with a flavor that holds its appeal right 

FI er navigator engineer traffic executive through the last extra puff Camels also give 
all n one — yes flight superintendent Bill you extra smoking per pack (see right) 

GET THE “EXTRAS”— WITH SLOWER-BURNING 

CAMELS. 

THE CIGARETTE OF 
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When you’ve got to get there — depend on 

“PRESTONE” Anti-freeze 


Fire Departments use 

‘ Prcstonc’ brand inti 
freeze because it will not 
fill It lias proied itself m 
more cars than any other 
1 rand of winter protection 
c\cr made' 
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Old Bill says . . . 

A RECENT TEST given six toolmakers to 
fjL determine the exact sue of a commercial 
gauge in ten-thousandths, tilth all men using the 
same micrometer resulted in six different 
dimensions Precision uithoul skill is going to 
be one of industry’s problems for some time. 

Some means to filter the compound is im- 
perative to meet today's cylindrical grinding re- 
quirements It is the only tray to avoid those 
lines tchich, although quite invisible to the 
naked eye, detract from the perfection of the 
finish. 

If I were forced to decide on a certain con- 
struction of die set, among the various designs, 
l should select one with two leader pins placed 
diagonally 

Since spot veldmg is so commonly employed 
and the necessary equipment is now so reason- 
able in cost, why not use more cheap steels for 
shanks of end mills, eounterbores, reamers, and 
the hke r 

It is modern practice to bevel the end of 
a plug gauge and grind a *4" width 0 001" under 
sue This is a safety measure for both gauge 
and operator. 

The proper metal cutting band saw in a good , 
modern machine- will cut I" thick tool steel, 
cold-rolled, and cast iron at the rate of 1", 
I 3 4*1 ond 3*,^" per minute, respectively 

Two bench-type, automatic-feed threading ma- 
chines, side by side, prove profitable for identical 
thread production or when a part involves two 
different pitches, or a left- and a right-hand 
thread. The operator need take but one step to 
load one machine while the other cuts 

The latest technique in threading rough alloy 
steels with chasers, generally speaking, is a 
IO-deg. chamfer angle, 10 percent more face 
grind than formerly used, together with the 
highest quality lubricant, and the highest speed 
that will not generate heat 



• Motorcycling opens up a whole new world 
ol lun and excitement for you. And a 1941 
Harley Davidson will make your dreams of thrills 
and adventure really come true' Glorious zoom- 
ing power and nigged dependability to take 
you any place you want to go — anytime Yes, 
and plenty of good times With other riders on 
dub runs and gypsy tours, at races. hiUdimbs 
and other exciting events. See your Harley- 
Davidson dealer — get the thrilling story of 
motorcycling, the world s great- 
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V mechanic is known by the tools he uses 

WoLLD hOL l e proud, or cud arra««ed to show a prospec 
we employer )our private workshop or work bench — where )ou 
experiment’ build models ‘gadgets,’ practical devices keep 
rousehold equipment in tepiir where you add to jour me 
hamcal training toward greater eirnings’ • Begin with jour 
des Are the) cheap little known brands’ Are they battered and 
i°rn ISichoUon and Black Diamond Files are the pride of skilled 
nechanics Their superior performance far outweighs their small 
ttra co=t. • Nicholson — largest hie manufacturer in the world 
— makes more than 3000 kinds, sizes and cuts of files, including 
nan) special purpose files — such as Die makers. Aluminum Die 
ast Rtass Foundry, Long Angle Lathe and Stainless Steel 
jood hardware and mill supply dealers carry a practical variety 


THESE L 
| 4nUSEFULnfc 


Both these Items obtainable in either Nicholson or Bloch Diamond Brand 


NICHOLSON 

files m \ 


l NICHOLSON FILE C 

I 11 Acorn Si Providence 


| Send free 1 ook ‘A File for Every Purpose 
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Joins These Other 

&&S TOOLS 



ItS the b ggest news o! the season' For the f rst t me in machine 
tool history you can buy a compact precision bench Milling 
Machine as low as S175' Modelmalcere inventors experimental 
shops and all types of metal working shops will 1 nd many uses 
for this rugged accurate efferent machine 

It handles the full range of m Ding work from slabbing and 
facing cuts to end milling keyway cutting finishing and layout 
work Table working surface is x 18 longitudinal travel 12 
(manual) or 10 (with Change-O Matic feed) cross travel 3 Vi , 
vertical travel 6 Timken tapered roller bearings give you 12 
spindle speeds between 54 and 3225 RPM Overall d mensions 
25' i x 3214 3c22 high Operates from 1/3 HP 1740 RPM motor 
These are just the h ghhghts For full details see your Atlas 
dealer and send the coupon to reserve your 1941 Atlas Catalog 

ATLAS PRESS CO. 


December i 9i0 
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Now Ready! 

T HE 1940 Home Workshop Index lists 
every item that has appeared in this de- 
partment in all twelve issues of this year, 
including the present one It forms a ready- 
reference key to approximately 900 closely 
packed pages of information on the use of 
tools and materials home repairs, new shop 
ideas, painting, radio sets automobiles, 
boat building, chemistry, microscopy, as- 
tronomy, and other service material 

Get a copy of the Index at once and you 
will save yourself hours of searching 
through old magazines for information to 
help you in your work You need not fill 
out a coupon or write a letter Merely 
address Popular Science Home Workshop 
Index 353 Fourth Avenue. New York, and 
inclose 10 cents together with a legal size 
(No 10 ) return envelope addressed to your- 
self There are still a few copies of the 1939 
Index available so please send 20 cents if 
you wish the Indexes for both years 


Layer of Paraffin Keeps Air 
from Left-over Paint 

To SAVE a small quantity of left over paint 
or enamel for future use, transfer it to a 
jar, tumbler, or ordinary tin can from which 
the top has been smoothly removed, and 
pour a thin layer of melted paraffin over the 
surface Let the jar or can stand undis- 
turbed until the paraffin cools No air will 
penetrate the paraffin covering even if it is 
only thick, and the paint will keep per- 
fectly 

The paraffin can be removed bj gently 
wanning the side of the jar or can under 
hot water and lifting out the disk of par 
affia with a nail or pointed stick — H. T 
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DON’T LET WINTER STAb/AYQUR POCIIETBOOB! 

r 


^ i/s » * 

Play Safe with /yPRESTONE” ANTI-FREEZES 


r 

NO FREEZING • NO FUMES • NO BOIL AWAY 
NO RUST - NO FOAMING • NO CORROSION 


One sUot of “Prestone” 
brand inti freeze lasts all 
Winter It >; unde to in exclu- 
sive formuh guaranteed 
IN WRITING See } our dealer 

The trorrfj prttto tod Eeereatlj 
are rtg tlertd trade » nrls of 
'«< onalCorbo > Con pan It. 


"THERE’S NOTHING ELSE LIKE IT" 


~TVi | 
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FREE to CASCO USERS] 
..the firstProjectService 
by FAMOUS DESIGNERS 



24 cngmal projects to 
build m your cun borne 


★ GILBERT ROHDE, 

noted industrial dt 
Signer whose successful 
modern group of 8 
associated living room 
pieces is continued. 




★ RUSSEL WRIGHT, 

specialist in design for 
the American home, 
creates for Casco new 
projects in the modem 
manner 


★ HERMAN HJORTH, 

well known author of 
woodworking books 
His new traditional 
projects are authentic. 


S TOP wasting good workman 
ship On poor design. Build 
professionally planned projects' 
Casco Projects are Sponsored 
by Casco Powdered Casein Clue 
the standard for heavy-duty wood 
gluing 10 £ to 65d at Hardware, 
t and Lumber Dealers 




SEND FOR THIS FREE BOOK 

16 pages Illustrates all the 
1941 Casco Projects Tells 
how to get free working plans 
through each purchase of a 
25 (*, or larger can of Casco 
Glue Includes other helpful 
home workshop information. 


CASEIN COMPANY OF AMERICA. Dept. PS 1240 
350 Madison Avc H,« Yerk. N Y 

Sind me a copy ,/iit fnt CASCO PROJECTS 



How fo Wipe Wet Negatives 
Without Scratching Them 

Although cotton lu often used for remov 
Ing excess water from negatives swabbing 
them with tufts of cotton held In the fingers 
may cause scratches on the soft emulsion. 
A better method Is to wind the cotton 
around a tapered dowel as shown The wet 
cotton adheres to the stick. 

Film Handle 

Miniature 85 
mm double frame 
film may be stored 
conveniently In the 
original cans with 
out danger of fin 
ge- marking or 
scratching if It Is 
first rolled around 
a cork and secured 
with a rubber 
band. The cork 
serves as a handle 



Unbreakable Stirring Rods 


Rons for stirring 
and crushing pho 
tographic and 
other chemicals can 
be made from crdl 
nary five cent plas 
tie penholders Cut 
a short piece from 
the large end of 
each in order to re 
move the portion 
that Is drilled out 
These stirring rods 
will not break and 
are not affected by 
the chemicals. 
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Hew Drill Press 

IS COMPUTE SHOP IN ONE TOOL? 


\ t,n,! 

« E\try t*orbshop can use this new versatile Delta Drill 
Press It takes drills up to W tn diameter, also takes all 
standard nood bits with VS shanks, and can be used for 
bonng boles up to 2* with standard muhl-epw bits With 
proper Delta attachments this drill press becomes an eff^ 
cient mortising machine making square end mortises >4' 
to li’ " ide of any length— also sandet, grinder and router 
Thousands of craftsmen say it is the most useful tool in 
their shop 

HAS MANY EXCLUSIVE FEATURES 

Here is the onl> drill press that because of exdusn e 
patents gives >ou the combination of BOTH Self 
Aligning Drive and Free Floating Spindle that guar 
antees accurate alignment Other feature* include 
‘Sealed for Life Ball Bearings that require no lu 
bncation for the life of the bearing. Graduated Quill 
Adjustable Depth Pointer, Tilting Table with Index 
Pin and many others For the complete story speci 
fixations and low prices see the latest Delta catalog J*jJ 



UHD FOR CATALOG r 

of Della Qual ty wood and 
for Project Boot So 1 crowded 
with new pro ecu ndud ng fork 
n« drawing, phovoscaoh, and 


"Dynamic Balancing 


DECEMBER 1910 





P hotographs of ex- 
traordinary depth of 
focus can be obtained by 
inserting a pinhole iris be- 
tween the front and rear 
elements of certain types 
of camera lenses The 
sculptured figure orna- 
ment in the upper nght- 
hand comer of the accom- 
panying night scene was 
about two feet from the 
camera yet it is as sharp- 
ly defined as the distant 



New York night »c«n» tolen through o pinhole ifii uterf with 
a Zem Tenor Anait gmat lent, 15 minutei on Super XX film 


buildings and lights in uptown Manhattan disk was dropped Into the lens barrel and 
To prepare the camera the rear element held flat by replacing the lens element This 
of the lens was unscrewed a disk of black in effect provided a new diaphragm stop 
paper was cut out the same size and the equivalent to f/531 The lens used was a 
center was pierced with a fine needle The Zeiss Tessar Anastlgmat f/4 5 



TAPE PROTECTS FIGURES 
OH A DARKROOM SCALE 

After a darkroom scale has been 
in use for a time the division marks 
and figures engraved on the beam 
are likely to become indistinct be- 
cause of unavoidable corrosion 
caused by some of the chemicals 
used This can be prevented by cov- 
ering the face of the beam with A 
strip of transparent cellulose tape, 
which will not interfere with the 
movement of the sliding weight If 
the tape becomes worn It may be 
replaced with a new piece — K. If. 
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with G-E Mazda Midgets 

. . . for crisp , clear snaps of precious scenes 

• Thanksgiving, birthdays and many other occasions cry for snap- 
shots' Flash them . . before they can gee away. . . with Midget 
G E MAZDA Photo/Utb Lamp No 5. No larger than a golf ball, 
G-E No. 5 is grand in the new low-cost synchronized flash cameras 
It’s sensational in new "directed flash ’ reflectors for synchro- 
nizers Plenty of light is available so you can stop down for 
extra detail and depth. And when it comes to convenience, G E 
No 5 is a wow 1 You can put up to 30 in one suit-coat pocket. 
There is no need to be out of bulbs when that "prize” moment 
comes along Get a supply of G E MAZDA Mighty Midgets now, 
so you’ll be ready for these shots that come but once a year! 


GENERAL (g§) ELECTRIC 

MAZDA PHOTO FLASH LAMPS 



NOW ONLY 


Ash your deotor about 
now quantity prices 

Movie makers: G E MAZDA 
Photoflood lamps are lost what 
you need for sparkling indoor 
scenes ia black-and white or 
color New low prices ... 
G ENo I,l$c G ENo 2 30c 


/ 
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Looped Wire Prevents Loss 
of Camera Cable Release 

Mavy a photographer has suffered the 
loss of a cable release After one such ex 
perience sixty miles from the nearest cam 
era store I determined It would never 
happen again I simply made a loop on the 
end of a wire large enough to fit the body 
of the cable re 
lease but too small 
to slide over the 
metal end The 


passed around the 
barrel of the lens 
and attached to It 
self by another 
loop The attach 
ment Is shown in 
position at the left 
Any type of wire 
that is thin and 
strong may be used 
for this — F C 


Don i envy the family with a 
Eilrao-BEONE Fitmofuo 


yj, NiS/ never ‘ runi out —never 

fV' aLsTj wTr . grows old There u always 

l ^ something happening of 

\ which you want a moving 

\ It picture— and you n bS 

\ r ptoud to show the fine 

V i >1 / movies you mike with a 

~ 'JCiih the palm sire Iilmo 

8 it s easy *oa Inexpensive to take fine movies Just 
press the button and ubalyouste you gel in black and 
white or full natural color— even in slow motion' 
Newsreel length scenes cost no more than snapshots 
Precis on built by the makers of Hollywood s pro 
fessional movie equipment, Filmo 8 is a basic camera 
that meets present and Juturc needs 5ee it at your 
dealer s Siart now on the most intriguing of bobb es 
Deli &. Howell Company Chicago New York Holly 
n wood London Ulablubed li/07 


Stamps Copied Actual Size 
Without Use of Camera 

Stamp collectors desiring actual size re 
productions of postage stamps will find the 
following method much easier and cheaper 
than photography Cut from glossy contact 
printing paper a rectangle slightly larger 
than the stamp Place the face of the stamp 
next to the glossy side of the paper and lock 
m a printing frame Expose and develop In 
the usual way You will have to find the 
correct length of exposure by experiment 
Then repeat the process using the dry pa 
per negative Instead of the stamp The 
result is superior to a photograph in that tt 
shows paper variety watermarks and thin 
spots — JOSEPH F DlLLOY JR 
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SYNCRO JIG SAWS 


Make Ideal 


CHRISTMAS GIFTS 


•* 2.-S0 — =T Make a ©it that will last indefinitely Here 

is a working tool to gladden the heart of any 
* 11130 °* - out ^ ' v ^° enjoy 3 the thnll of useful 

r r *’ 1 construction. Make model boats, plaques. 

maps, puzzles household novelties, any kmd 
0 f scr oUwork, marquetry or inlay 

For model builders, cabinet workers, sign builders, hobbyists, home furniture bund- 
ers. Cut fast, with smooth edges. Electro magnetic powered, requiring no motor. 
Is safe, efficient, economical- Delivers 7200 cutting strokes per minute. Plugs into 
light socket- No rotating parts. No oiling Accidental injury to user impossible. 
Handles veneer plywood, bakelite masonite as well as wcod. Throat clearance of 
models 8’, 135-*, 16* Sold bj your favonte dealer. 

Every saw comes complete with a quantity of blades. 

Tool craft jig saw plans, project kits. Cut out maps for jig saw puzzles; and many 
other helps for the home worker are fully described in Syncro catalog B 40. Send 
for it todaj It*s free- 

Make This Christmas A Happy Orw, TC’ifft Syvcro Gifts. 

SYNCRO DEVICES, INC: 743 Beaubien St. Detroit, Mich. 



reran KC.KWMT D^KM- 

arcrjrs^f.,^,,7 F-ccs (ra£am - r;= ,c Er-:;., 





He Invented the World's 
Deadliest Rifle 


BUILD THIS GRAND 


(Continued Jrom page ~1) 


meeting was an offer to turn Garand loose 
in a room at the Bureau of Standards and 
let him prepare a w orking model of his gun 
The salary w as just half what he w as receiv- 
ing as a skilled machinist. But he Jumped at 
the chance 

For eighteen months Garand burled him- 
self in the room set aside for him At the 
end of that time his gun was finished But 
so was the World War and the demand for 
machine guns w as at a standstill Howev er, 
the U S Army had become Interested In 
developing a light, semiautomatic rifle a 
sort of compromise between a machine gun 
and a Springfield rifle Garand moved to 
the Armory in Massachusetts and tackled 
the job 

That was twenty-one jears ago Ever 
since, the struggle to make this radically 
simpIe cnou Eh strong enough, 
and light enough, has continued These 
were in the back of Garand a 
° ,gbt day— when he was work- 

Iwa S bed - table tennis or bad- 

a ,°L hor9e shoes Often he came down 
or Yh- JT 10 f y on week ' en <ls and In the quiet 
Breat brick buildings wrestled with 

times "lien Carand 
the Amf V6 th “ we *e ht requirement set by 
lv ” v ' r le "«b'0 Fventnnl- 

7 9 *ytng an ounce here and an ounce 
7v, th<)Ut 8acrifi dng strength he at- 
d tke BOal Mo,t of the wdght elim- 
n.fmh accom P"shed by reducing the 

in fi, er j. 0t part9 P' or example, one irorinir 
work e th a T TlI ^ er . mechan,9m now do« the 

35 

SIS 

and Ca r To iC,&e autom atlcally ejects the^heri 
and cocks the gun, so all thJ „ * h Jl 

to do Is pull tS trigger In Z?' Y* 
Garand has put the ' kick ’ to Word, > 

so doing has given Amerf^ W °^ k and b y 

beat high-speed th ' 

model^aTlS^ £5 FJ* 1 model aIt „ 
infinite care only to be tetYYY' 1 out w,th 
tests Nearly addend after B™el- 
7 «re tried, and the ?e~ \ 0f gun ste «l 

designed fifty times Thfnlf^ f« ne was re - 
comblnes the best <«.»,, ^ resen ^ Garand gun 
djacarded ^ »' W a dS 

"'bar mventotaVere brtS”/, years 

fCoatlahelSSfi^^ana 




FOR CHRISTMAS 



* Mont»H non HaiBE_„e„„| | 

Sily known designer A marvelous pilt for ti r 
jminc lady of t May E*rep„ ona || y rJ , y 
btiild Strong end tturdj vuh Mav m|r Tem- 
pered rresdwood It mates a permanent gift 
that can lx* passed down thro„-h generations 
localise Tempered I'resdwood doe, not deter,, 
orate . . . mlt not uarp. chip, apl.t or crack 
when o«ed according to instrnriir nc 

lour nearly Ma«o n ite dealer can ai, pp | r 
you with Mav,mte Presdwood an 1 Tempered 
SSIT 1 “•;-«f-malI piece, of K ,e- 



Masonite 


TEMPERED 

.nrwi?®2“ 





d *cbubbz_ i „ i0 


Plttu m 


r ° f w«« Science 



. 1 ,. 



* Prestone anti freeze is so safe, 
so completely dependable, that 
it has again been selected to 
protect the vital equipment of 
the U S Defease Forces’ 

SEE PAGES 218-225 



He Invented the World's 
Deadliest Rifle 

(Continued from page SS5) 

competition with the rifle Garand was mak 
ing His w eapon w on out over approximate- 
ly fifty different models which were sug 
gested or submitted to Army experts. 

In those last hectic days when the Arm 
ory w as rushing through a batch of the new 
guns for large scale tests the workmen 
labored in two shifts night and day Gar 
and worked both shifts sleeping when he 
could Then came the most strenuous tests 
ordnance experts could devise The gun w as 
fired almost continuously far beyond the 
limits of ordinary use It was soaked in 
water and thrown m mud It was even 
placed in a sand blast machine for hours to 
see if any of the quartz grams would pene 
trate the mechanism The rifle passed these 
torture tests with flying colors 

Garand bas turned down tempting offers 
from a commercial company and a foreign 
government in order to give the United 
States exclusive rights to manufacture his 
nfle For the price of one destroyer the 
whole U s Amy can be equipped with 
the superguns 

This then is the story of the man be 
hind the Garand nfle — the story of a former 
motor cycle racer crack shot, boy inventor 
and toolmaker who without benefit of a 
formal education or an engineering degree 
made firearms history His two decades of 
concentrated application have produced a 
weapon which promises to be of outstand 
ing importance In American defense 

"Miracle Measure" Gauges 
Thickness of Rusf 

Thickness of rust or weathering on sheets 
of iron can be measured to less than a hun 
dred thousandth of an inch by a method 
del eloped recently by the Bell Telephone 
Laboratories in New York City A short 
iron rod with two coils of wire on it Is 
pressed end on against each side of the 
coated iron sheet Both rods are magnetized 
by passing an alternating electric current 
through one of the coils on each rod. This 
induces a current in the other two coils 
The coating which is nonmagnetic reduces 
the induced voltage on its side of the sheet 
by an amount that depends on the thick 
ness of the coating The method can also 
be used to measure the thickness of coatings 
of paint paper or other nonmagnetic ma 
tenals It is done without disturbing the 
coating 
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Gus Gets Ready for Winter 

(Continued from page 150} 

to get a trunk tag and write on It and then 
tie it on your filler cap so that gas station 
attendants w on t add unneeded w ater II 
you do any long-distance driving during the 
winter, you should have your radiator level 
checked about once a month " 

‘ I know those $2 65-a-gallon antifreezes 
are good, Ez said But how about the 
cheaper ones’ A feller was tellin me the 
other day that he only pays a buck a gallon, 
an’ that the stuff does the work 

“Antifreezes are like most other things 
— you get just about what you pay for,” 
Gus replied The base of most of the dol- 
lar-a-gallon mixtures is high-test methanol 
— wood alcohol— -with something in it to 
prevent rust and corrosion But methanol 
evaporates — which means that you have to 
keep watching your mixture, and keep add- 
ing to it ” 

‘How about plain alcohol’" Ez wanted 
to know ‘ We always used to use it, and 
It did the trick,” 

"It will keep water from freezing, all 
right," Gus said 'But engines run hotter 
now than they did only a few years ago, so 
plain alcohol is likely to boil away The 
only advantage it has over the antifreeze 
mixtures is that its first cost is lower— but 
you have to add to it so often in the course 
of the winter that in the end it costs you 
as much as the made up mixtures, and you 
have a lot more bother with It.” 

Joe Clarks voice came from the office 
* Hey, Gus Send Harry over to the golf 
club with the wrecker And Mrs, Miller 
says — dam that telephone’ ” 

Gus grinned "Time to go to work’” he 
said 

Ez looked at his watch 1 Holy cats’” he 
yelled "An’ me with my mail not made up’” 

“Roarless Road" of Asphalt 
Spares Motorists' Nerves 

HoAMNG of tires on asphalt roads Is said 
to be eliminated by a new kind of surfacing 
being tried out in Massachusetts On a seven - 
mile stretch between Petersham and Barre, 
“pea stone' was used instead of the type 
of stone usually employed for surfacing In- 
spectors say that the new surface is equal to 
the old in quality and speed, while sparing 
motorists the nerve racking roar usually 
produced by tires on asphalt roads If the 
test proves successful, the new construction 
plan will be widely used in future road bufid- 
m S, it is predicted. 



ALLIED RADIO 

I ! »«P« V M I / ) 


I I D l enclose 10 
j | Or enclose ]0i 


Ml Fall Radio CaUlo* 
Radio Builders Handbook 
Mew Radio Dicuaoa 


I j Address, — 




Please 
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THE BARRON MULTI-PURPOSE 

5-IM-I ROTARY WOOD PLANER 

17000,000 POUNDST 


W OODWORKER S 


| trinket box upon which sits an alert 
red squirrel Suitable basswood boxes can 
be purchased at handicraft supply bouses 
and they should be stained light oak to con- 
trast with the red mahogany stain used on 
the squirrel 

Jig saw the three sections of the squirrel 
to shape using plywood glued up from three 
thicknesses of gumwood Join these 
parts with casern glue and drive small Wire 
nails through the sections to 
prevent slipping in the press -/Vf 
during overnight drying When T.l V 
the nails are removed, „N"Nwt 

fill the holes with crack * 3g ^H rKL 
filler Complete the v^FH^ rrr t TS ' ~ l\ 
shaping, preferably / ) j 11 } 1 I T 

with rotary wood files JTpK 
and dental burrs held in 
a chuck. Make the eyes /\ I H~ 

of black glass headed (j- ply) ; tit it I 
pins When staining, - 

leave the throat and Pvj [V 

stomach, as well as a -^--r ru'lrv ^ 
narrow band around j 1 1 1 1 ~ ~t~[~ ~Xl 
the eyes m the natural f emter~ - - - Jf-f - ~ t 
wood. Use black Ink for J ECT0 !j;Il'xSj2_ 

marking the mouth, t3 -?rV — h- 

nostnls whiskers and tH~~ TT rll 
side stnpes between sfcr on - ' vnJ ~ - 
the fore and hind legs fs pp O 1 1 - 

If the box is to be 

used for jewelry, line reg* j I i ~*L_ 

the inside with felt or Cfpt- - - 
plush.- — Enw ard B Fox. ~ f 

Small Ship-Model Portholes 

Ov very smaU ship models, common pins 
can be used to represent portholes They 
are cut short and driven in up to the heads 
This is easier than painting them on, 

*Cn vnX.ni t» otmlum POPULAR SCIENCE 








Metal Frame Lifts Bed Covers 
Off Invalid's Feet 

anyone confined to bed for a long period 
can b« made more comfortable by provid 
lng a frame to hold the bed covers up off the 
feet The materials required are three pieces 
of %" by l,' strap iron one 43' long aO 
other 37“ and the third 14" The joints are 
fastened w ith 8 32 machine screws 

To enable the frame to be folded flat for 
storage one end ot the curved center brace 
is held with a short screw that projects 
about 3/16' as shown When this projection 
Is snapped into the hole at the center of the 
bottom piece the whole assembly become* 
rigid. 

The frame Is finished with a coat of 
aluminum paint followed by two coats of 
white enamel — R. E Mathias 


Lacquer Marbleizes Wall Paper 

FOR about three feet up from the floor 
the s de walls of our kitchen were somewhat 
uneven and rough. I put on a plastic effect 
wall paper and then brushed on linoleum 
lacquer which gives an attractive marbled 
appearance and protects the surface from 
water and grease When first applied the 
lacquer appeared to have ruined the paper 
but it dried beautifully Before trying this 
stunt, however it would be well to test the 
lacquer on a sample of the paper as papers 
vary ft. good deal- — R. J McCUTCHEON 












Insulation Stripped Off Wire 
with a Claw Hammer 

A*> ordinary claw hammer, used as 
shown with a combined pulling' and twisting 
movement, makes an effective Insulation re 
moi er The wire should be held firmly in a 
vise or looped around a nail or piece of 
securely anchored wood. 


Today’s ’'long shot” is "Pres- 
tone” anti freeze One shot pro- 
tects your car all winter long 
You’re safe— and jou know it’ 
























fits Sand all partg to smoothness then glue 
together Finish by staining filling and 
varnishing in the usual way Bend and 
solder a copper water holder to fit snugly 
into the recess as shown on the preceding 
page — B B Bronsov. 

License-Badge Pin Knurled 
to Prevent Slipping 

TO GUARD against 
losing a hunters li 
cense badge knurl 
the pm with a pair 
of pliers This rough 
ens the pin so that 
it stays in place even 
If unclasped 

Table Cigarette Dispensers 
Made of Crystal Plastic 

NOVEL cigarette dispensers, from which 
your guests may help themselves at the 
table may be readily made from any cr'ys 
tal like cast resin plastic The upright is a 
square rod of clear plastic of the desired 
color Shape it round at the top with a jig 
saw, and drill six holes in rows of three 
at nght angles to each other as shown 
After being polished the upright should be 
cemented to a base of thick white plas- 
tic This Is another popular design pre- 
pared by th£ Metropolitan Junior Achieve- 
ment New York — K. M S 
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Any crystal I In 
plastic may be 
used The top 
is shaped round 


Uses for Discarded Machine Beds 

In MOST machine shops It pays to save a 

few discarded machine beds for possible use 

in assembling the special shopmade equip- 

ment required from time to time in order to 
handle unusual jobs economically — H C 


PLEASURE, PROFIT and 
GOOD COMMON SENSE 

WRAPPED UP IN A 

CfjriStmaS ^acfeage 


W HEN you give a Walker Turner Machine Tool 
you not only give the proud recipient pleasure 
for years to come, bur also the chance to work 
with his hands, and often to produce articles that 
can be turned into cash 

Its just plain common seoseto choose Walker 
Turner Machines because they have been tested 
and proved in daily service by thousands of Indus 
trial plants throughout the world for working 
metal, wood and plastics 

Send for the latest Walker Turner catalog today 
and select the gift you want to give, or the gift you 
want to receive With a Walker Turner Machine 
you can be sure of the finest, dollar for dollar, 
available today 
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WALKER-TURNER MACHINE TOOLS 

BRILL PRESSES • LATHES * GRINDERS • RADIAL MACHINES 

SHAPERS • BAND SAWS • JOINTERS . BENCH SAWS 

JIG SAWS e FLEXIBLE SHAFTS • SURFACERS 


Walker Turner Co Inc. 

2120 Berckman Street 

Plainfield, N J 

your new Walker Turner Catalog 

describing all of the Walker Turner Machines, 

P Name _ 



[ Address _ 
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